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This book is dedicated to bridging the gap between those working within the zoo profession and 
academia; all of whom share a common goal to improve the welfare of animals. 


We have been lucky to study animal learning principles and work to practically apply this 
information in practice within animal training programmes in zoos. With this perspective and 
respect for the importance of both the art and science of animal training, we hope this book will 
facilitate greater cooperation and support evidence-based practice. 
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Foreword 


I was delighted to be asked to write the for- 
ward for this important book and, as I read 
through the chapters, that delight turned to 
sincere appreciation for the wealth of knowl- 
edge presented by all the authors and editors. 
Time and time again I would write in my 
notes ‘clearly explained; ‘really great applied 
examples, and ‘good use of relatable real-life 
situations: What makes this even more 
impressive is that the experiences and exam- 
ples are drawn from across the world. This 
not only demonstrates the widespread utili- 
sation of training but, also where there are 
commonalities and differences in approaches. 
Icannot recommend this book highly enough 
and hope the readers will allow me a few 
paragraphs to expand on why .... 

Many years ago, at the start of my career I 
was employed to be a course manager for a 
new BSc (Hons) in Applied Animal Behaviour 
and Training. This degree was one of the first 
of its kind and reflected the increasing inter- 
est in not only understanding why animals 
behave in the ways that they do, but also how 
we can use that knowledge to shape and train 
different behaviours. Although this course 
focused mainly on training of companion 
animals it was also forward thinking enough 
to include modules on wild animals as well; 
and oh, what myself and my fellow course 
tutors would have given for this book to be 
available at that time! 

Managing that course not only reinforced 
my deep fascination with animal behaviour 
(and my enjoyment at having opportunities 
to be able to pass that fascination onto oth- 
ers) but also opened up the brand new world 


of animal training to me. Through my inter- 
actions with other tutors and our students it 
quickly became apparent to me that the the- 
oretical knowledge of animal learning and 
how it could best be practically applied to 
training was still at an early stage. I was also 
made painfully aware of my own lack of 
training ability; put bluntly, although I had a 
good grasp of the theoretical knowledge I 
struggled with the practical skills to quickly 
see nuances in behaviour and then adjust my 
timing to respond effectively and provide a 
good learning environment for the animal. 
Having now read this book, I have been given 
new hope and inspiration that I would be 
able to do better if I tried again. 

The authors provide an excellent range of 
applied examples across varied species and 
situations. They are able to take complex 
topics and write about them in an easily 
accessible way. We are quite rightly reminded 
that as the field of animal training expanded 
so did the range of terms and techniques 
being used. This has the potential to be at 
the least confusing, and at the worst con- 
flicting. In turn this will result in poor tech- 
nique and negative welfare, and that is before 
you even get into the complexities of transla- 
tion into different languages. This provides 
me with yet another reason to recommend 
this book; in addition to consistency of terms 
used and clear explanation of them (the 
differences between positive and negative 
reinforcement and punishment being just 
one example), there is also an excellent glos- 
sary that I am sure will be utilised again and 
again by readers. 
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Foreword 


There is a clear value in reading this book 
chapter by chapter as each builds on the 
other and opens up a new and relevant aspect 
of animal learning and training. However, I 
can also see that each chapter can be taken 
on its own merit, either to introduce the 
reader to a new topic, act as a refresher for a 
topic already known, or as a handy reference 
guide when you want to check back on x or y 
or search for solutions. There is such a lot to 
know about learning and training that it is 
difficult to keep it all in ones’ head. Having it 
here in handy reference format allows the 
trainer to get on with the important task of 
noticing small changes in the behaviour of 
their animals and adapting aspects of train- 
ing to this. 

I will leave the reader to discover each 
chapter for themselves however, I couldn't 
resist the opportunity to share a few aspects 
that particularly caught my attention. Having 
used Pavlov as an example in various ‘intro- 
duction to animal behaviour’ modules for 
more years than I can count, it was lovely to 
be reminded of Twitmyer’s related work 
classically conditioning students to exhibit a 
knee jerk reaction at the sound of a bell. 
Chapters 2 and 3 reminded me of all the fas- 
cinating and complex ways animals learn and 
gain information over and above classical 
and operant conditioning. They also served 
to provide a clear reminder of the benefits 
that can be gained by studying animals in 
zoos and aquariums compared to the wild 
ones, whilst also giving reasons why we 
shouldn't always directly compare one to the 
other. At a more individual level, there was 
also some _ thought-provoking research 
shared on how early environments and indi- 
vidual experiences shape adult behaviours. 
Chapter 4 is excellent at making the reader 
think about ethical considerations related to 
training and just because we can train some- 
thing doesn’t necessarily mean we should. 
Chapter 5 has some fascinating examples 
about all the different learning opportunities 
that are available to animals in human care 
from the embryonic stage through all subse- 
quent phases and life experiences. 


As my career developed I found my way to 
the European Association of Zoos and 
Aquaria (EAZA) and was employed in the 
newly developed position of EAZA Academy 
Training Officer; sadly, my role did not 
involve training wild animals but the much 
more challenging species of ‘zoo and aquar- 
ium staff’! All jokes aside, what became very 
apparent was the strong desire from the 
community for the development of a course 
on animal training. To this day, this course is 
consistently one of our most popular and has 
expanded to additional courses looking at 
different applied aspects. Humans are an 
essential ingredient in the training of the ani- 
mals in our care and so I was especially inter- 
ested in Chapters 7, 8, 9, and 13 which all 
touch on different aspect of the human(s) 
involved in learning and training interac- 
tions. Whether this be the influence, on both 
sides, of motivation, trust, and control 
(Chapter 7); how to engage staff in training 
programmes so that they see it as an oppor- 
tunity rather than a burden (Chapter 8); 
human animal interactions (Chapter 9); or 
ways to make sure staff and animals stay safe 
(Chapter 13). Chapter 10 on the different 
ways animals are used in ‘shows’ left me with 
a clear understanding of the varied situations 
and nuances that are often grouped together 
under this one title. It also left me with a 
strong desire to go back and cross check our 
EAZA Guidelines for the use of animals in 
public demonstrations with the information 
given here. 

The authors of Chapter 11 couldn't have 
said it better when they wrote ‘considering 
the impact of training on animal welfare is an 
epic challenge’ however, they prove they are 
more than up to this challenge. Their chapter 
provides some excellent queries about the 
terms we use, as well as serving as an impor- 
tant reminder that we should always come 
back to considering welfare from the indi- 
vidual animals’ perspective and not how we 
might perceive the situation. Challenges 
between welfare and training are further 
considered in Chapter 12. We are asked to 
consider the ethics of situations where we 


might use our knowledge of learning and 
training to actively compromise short-term 
welfare for a long-term welfare gain when 
returning animals to the wild. As the threats 
to wildlife continue to increase we will need 
to be more and more sure of our ability to 
understand and balance ethical and welfare 
decisions relating to aiding increased sur- 
vival post-release. 

We have come an awfully long way since my 
early days managing that course on behaviour 
and training. This book provides a great over- 
view of how far we have come, yet there is still 
much to learn, especially when it comes to 
some taxa and situations. Consequently, I 


Foreword 


wholeheartedly share the desires expressed 
by the authors and editors throughout this 
book that it will act to encourage more evi- 
denced based research and publications to 
help our expanding knowledge. I encourage 
anyone interested in the field of animal learn- 
ing, training, and welfare, from student, to 
zoo professional, to academic, to read this 
book. There is so much to learn from, and be 
inspired by, here. 


Myfanwy Griffith, Executive Director, 
European Association of Zoos and Aquaria 
(EAZA) 

March 2019 
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Preface 


Zoo Animal Learning and Training (ZALAT) 
has been inspired to fill a need: a need to 
bridge the gap between those studying animal 
learning theory and those using these princi- 
ples to implement training programmes in 
zoos. In creating ZALAT we hoped, and 
believe we have succeeded, in bringing 
together expert academics and zoo profes- 
sionals, so that you the reader can benefit 
from their shared wisdom. This unified 
approach brings together the art and science 
of animal training. Consequently, we're proud 
to present a book written by experts in their 
fields, with academic and professional knowl- 
edge and experience operating worldwide. 
ZALAT provides a clear, easy to read and 
concise introduction to basic animal learning 
theory, alongside tangible application of this 
theory when training animals in zoos and 
aquaria. We hoped to clarify the jargon, the dif- 
ferent terms used between academic disci- 
plines, and different professional settings to 
bridge the barriers to implementing and under- 
standing the consequences of training in zoos. 
We invited academic and professional 
experts working in zoo animal learning and 
training to provide content, from the princi- 
ples of animal learning theory (Chapters 1- 
4), to the application of this theory (Chapters 
5-9), all the way through to practical consid- 
erations of implementing zoo animal training 
programmes (Chapters 10-13). Given the 
magnitude of the subject and implications for 
translating theory into practice, we soon real- 
ised that it would also be great to include text 
boxes. The first set of text boxes consider the 
modalities animals employ to communicate, 


as communication is key to successful train- 
ing. Thereafter follow a series of boxes which 
focus on taxa specific information, providing 
information about what is known about a 
taxa’s cognitive abilities and what considera- 
tions might need to be thought about when 
training those animals in zoos; thus we organ- 
ised the boxes into two groups, those includ- 
ing an academic and professional perspective. 
For elephants there is an exception to this 
pattern, as we have three boxes relating to 
them, as with the other taxa we detail the cur- 
rent knowledge of their cognitive abilities, but 
we have included two boxes related to their 
captive management, one relates to zoos and 
one relates to their training and management 
in elephant camps. We then have the final set 
of boxes, which relate to ‘other’ aspects of 
training, which were not explicit within the 
chapters. In this section, we consider training 
more than one animal at a time; often a neces- 
sary practical consequence of socially housed 
animals and/or few staff allotted to training. 
Finally a box is included which provides a 
general view of zoo animal training, where 
the art started, and what it has been able to 
achieve; a bite size introduction, overview, 
and view to the future. 

We have referred to zoos throughout, even 
in the title, not to exclude aquaria but as 
shorthand for a profession which operates to 
care for and conserve species in captivity 
whether that be a zoo, aquaria, or sanctuary. 
To improve accessibility of the theoretical 
background to animal learning theory, a 
rouge guide for translation has been 
included in the form of a handy glossary. 
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Preface 


This indispensable collation of terms recog- 
nised for their scientific foundation, along 
with definitions, will hopefully provide clar- 
ity in an area which can sometimes be mind- 
boggling; even to the seasoned trainer. Our 
no-nonsense approach based both in science 
and practical experience, will hopefully 
demystify the complexities of training zoo 


animals and enable all readers to clearly 
understand how to effectively train animals 
and understand the consequences imple- 
menting these training actions might have on 
the lives of the animals in your care. 


Vicky A. Melfi, Nicole R. Dorey, and 
Samantha J. Ward 
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PartA 
Demystifying Zoo Animal Training 


In this opening section, we hope to provide 
an overview of the principles needed to 
approach and understand animal learning 
theory. Knowledge of zoo animal learning 
principles is essential for those interested in 
setting-up, managing, and implementing zoo 
animal training programmes. We have 
worked to provide overviews of the scientific 
understanding of this field, in a clear and 
interesting text. Too often animal learning 


theory is portrayed as a complex and difficult 
subject. Though there are intricacies and 
debates about the learning theory, there are 
some rules and principles, which can be easily 
understood, which also make it clear what 
can and cannot be achieved by different train- 
ing programmes. How learning might benefit 
the animals taking part is considered. And 
finally, the basic training methods commonly 
used and their scientific basis is explored. 


Learning Theory 
Nicole R. Dorey 


1.1 Introduction 


Before really diving into learning theory, we 
must first define learning. Scientists define 
learning as a change in an organism’s behav- 
iour or thought resulting from experience. 
This can be the standard definition found in 
any general psychology textbook. As a student, 
I heard this definition a million times, and 
I’m sure you have too. Sometimes when you 
hear something over and over again you tend 
to not pay attention to it anymore. But I think 
we should. Not only should we pay attention 
to the definition we should also start to break 
it apart and not just take the definition at 
face value. Questions like, why is it change in 
behaviour and not acquisition of knowledge? 
What does ‘due to experience’ mean? This 
section will guide you through the answers to 
those important questions. 

Let’s look at the first of these questions. Why 
do we use the phrase ‘change in behaviour’? 
One might instead like to think of learning as 
an acquisition of knowledge rather than a 
change in behaviour. Chance (1988) explains 
that the word change is preferred over 
acquisition because ‘learning does not always 
appear to involve acquiring something, but 
does always involve some sort of change’ 
(p. 24). Furthermore, we use the word 
behaviour instead of knowledge because 
behaviour can be observed. We can’t see 
what someone knows and psychologist 
know that knowledge isn’t enough to change 


behaviour. For example, when a person stops 
performing a problem behaviour, like biting 
their nails, a behaviour is not acquired but a 
change occured. In addition they might know 
that these behaviours are bad for them, but 
that knowledge doesn’t change the observa- 
ble behaviour. 

Learning also must be ‘due to experience’ 
Behaviour change is sometimes, but not 
always, a result of experience. For example, 
consider zebra A and zebra B who are both 
being trained to target a frisbee on com- 
mand. After zebra A acquires the targeting 
behaviour, s/he will touch its nose to the fris- 
bee when you the trainer say ‘target? Zebra B 
who also acquired the behaviour is now sick 
and refuses to touch the target with its nose. 
Although zebra B changed their behaviour 
when cued for ‘target’ their behaviour change 
is not a result of learning. So zebra A and B 
both learned the targeting behaviour from 
experience. However, zebra B changed their 
behaviour due to an illness. 

What is experience? ‘Experience’ refers to 
events that occur in the animal’s environ- 
ment or surroundings (Chance 1988). Thus, 
changes in the animal’s environment can 
cause learning. For example, consider an 
elephant in a zoo. In the evening, the ele- 
phant might start walking towards the night 
enclosure (where it is fed at night) when it 
hears keys jingle. In the past, keys jingling 
have signalled mealtime and thus the animal 
has learned from experience that the jingle 
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of keys at that time means food is being 
provided. 

Now that we have a better sense of the 
term learning, let’s move on to an overview 
of animal learning theory. In the rest of the 
chapter you should expect the discussion 
of the history and expansion on the types 
of learning that will be important as we 
continue further into the book. 


1.2 Individual Learning 

A great place to start to explain individual 
learning is with the work of Edward 
Thorndike. Although there were scientists 
before him who referred to animal behaviour 
(such as Darwin, Romanes, and Morgan), 
Thorndike was the first to study animal 
behaviour empirically. Before Thorndike, 
scientists observed animal behaviour in 
naturalistic settings. They collected anecdo- 
tal accounts from a variety of people (pet 
owners, amateur nature enthusiasts, military 
officers, etc.) and compiled them as evidence 
for a hypothesis or theory. 

This anecdotal approach was not just 
anthropocentric but anthropomorphic. 
Anthropocentrism is when a person regards 
human beings as the central or most sig- 
nificant species on the planet. An anthropo- 
centric person may believe that humankind 
has unique abilities superior to those of 
other animals. For example, some scientists, 
like Romanes, used animal models to prove 
animals could think and solve problems the 
way people do. Instead of studying animal 
behaviour in its own right, he tried to model 
their behaviour to meet that of human stand- 
ards. For example, he had a few anecdotal 
‘experiments’ where he trapped ants and 
watched to see if their mound-mates helped 
free them. He wrote ‘I next covered one up 
with a piece of clay, leaving only the ends of 
its antennae projecting. It was soon discovered 
by its fellows, which set to work immediately, 
and by biting off pieces of the clay soon 
liberated it’ (Romanes 1888, p. 48). 


Anthropomorphism refers to the attribu- 
tion of human traits, such as language or 
emotion, to other animals. It is often used to 
maintain anthropocentric biases. For example, 
Dr Seuss’s Cat in the Hat features a cat that 
walks upright, speaks perfect English and 
wears human cloths in a similar way to a 
human. Anthropomorphism also charac- 
terises many Disney movies, for example 
Finding Nemo, The Incredible Mr. Fox, Bambi. 
All these movies give human characteristics 
to animal species. Animal professionals 
know that although an animal’s behaviour 
mimics a behaviour engendered by a human 
in a similar setting, it may be explained in a 
different way. One reason for this is parsi- 
mony. Scientists look for the most parsimo- 
nious, or simple, explanations of observed 
behaviour. Between two equally good expla- 
nations, choose the simpler. For example, 
you may come home to the living room 
covered in what used to be the stuffing of 
very expensive pillows. Your sweet playful 
dog got bored and found a way to entertain 
himself. You look at your dog only to see 
those big droopy eyes, tucked tail, dropped 
ears, and him backing up very slowly. You 
think to yourself ‘he looks guilty and knows 
that what he has done is wrong’ However, the 
most parsimonious explanation is that he is 
actually reacting to your body language (tone 
in your voice, staring in your dog’s eyes, 
moving erratically, not greeting your dog as 
you normally would, etc.). Indeed, experiments 
have shown this body-language explanation 
to be the better explanation (Horowitz 2003). 

Thorndike was the first to introduce exper- 
imental methods with animals in 1898. What 
were these methods ... to put a cat in a box of 
course! 

Thorndike was a very unconventional 
scientist for his time. He didn’t have a labora- 
tory, but kept his subjects (chickens, cats, 
dogs, fish, and monkeys) in his own home 
‘until the landlady’s protests were imperative’ 
(Thorndike 1936, p. 264). He also felt that 
previous scientists paid too much attention 
to animal intelligence and although he took 


on a conventional title for his thesis (Animal 
intelligence), his goal was to investigate 
animal stupidity (Walker 1983). The appara- 
tus that Thorndike used to study animal 
stupidity was called a puzzle box. To picture 
a puzzle box, think of a small wooden crate 
with wooden slats, in the box was some kind 
of device (a sequence of strings that when 
pulled in the correct order would release a 
pin and open the box). The experiment 
started with Thorndike placing a subject in 
the puzzle box. Thorndike put a hungry cat 
into the box, with a piece of food visible out- 
side the box. He found that the cats did not 
understand the sequence of strings to open 
the door. However, if that was the end of the 
story, this chapter could end here. In fact, the 
cats did get out and could get out again and 
again. He credited the cats’ escape to trial- 
and-error learning, pointing out that the 
animals weren't using insight, inference, or 
any other signs of ‘intelligence’ (Walker 1983). 
Out of these experiments came Thorndike’s 
law of effect. The law of effect states that if a 
stimulus is followed by a behaviour that 
results in a reward, the stimulus is then more 
likely to give rise to the behaviour in the 
future. According to proponents of the law of 
effect, most of the behaviour we emit is due 
to the association between the behaviour and 
its consequence. We will look at this in more 
detail in the operant conditioning section 
when we talk about the psychologist B.F. 
Skinner. 


1.3 Classical Conditioning 


Thorndike had a strong methodological and 
theoretical impact on animal behaviour 
research influencing key concepts in learning 
theory that are still relevant today. However, 
in the early 1900s, scientists had a new leader 
in the area of animal learning theory. His 
name was Ivan Pavlov. 

Pavlov’s experiments furthered the doubt, 
raised by Thorndike, that animals had much, 
if any, cognitive ability. This uncertainty was 
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due to how the responses were made by the 
animal. Pavlov designed experiments involv- 
ing unintentional behaviours. For example, 
in one classic experiment Pavlov elicited 
salivation in a dog by presenting the sound of 
a metronome. The dog didn’t need to think 
about his salivation; it was an automatic 
response to the sound. Few people know that 
Pavlov was an established scientist who stud- 
ied processes of digestion. He made major 
advances in the study of digestion by devel- 
oping surgical techniques which in 1904, 
won him a Nobel Prize. Fewer people know 
that although he is credited for discovering 
classical conditioning, this title should per- 
haps go to a man named Edwin Twitmyer. 

Twitmyer’s PhD dissertation tested the 
knee-jerk reflexes of college students by 
sounding a bell half a second before hitting 
the patellar tendon. After repeatedly doing 
this, he found that the sound of the bell 
alone caused the knee-jerk reflex. In 1904, 
Twitmyer presented his findings at the 
American Psychological Association meet- 
ing, where it drew no interest. From here, 
history gets a little muddled. Some historians 
state that Pavlov saw this talk, and noticed 
when he got back that his dogs salivated in 
the presence of lab coats before the food was 
present, and it was this that caused him to 
change the focus of his lab. Others state that 
Twitmyer and Pavlov were working on this 
subject independently of each other. No 
matter what the real story was, we all know 
that Pavlov is the one that is credited for 
classical conditioning. 

As we know, Pavlov’s process of association is 
called classical conditioning (or Pavlovian con- 
ditioning). It should also be noted that during 
his research, Pavlov coined the term reinforce- 
ment to describe the strengthening of the asso- 
ciation between an unconditioned and 
conditioned stimulus. In classical condition- 
ing, the animal learns to respond to a previ- 
ously neutral stimulus that had been paired 
with another stimulus that elicits an automatic 
response. Let’s look at a real world example 
that I mentioned earlier and one you may have 
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witnessed yourself. Keepers at most zoos and 
aquariums wear keys on their belt loops. When 
they walk, the keys make a distinct sound. An 
animal that is naive to the zoo (just weaned 
from its mother and now eating with the adults 
for example) might not notice the sound of 
keys jingling. Thus, the sound of keys is a neu- 
tral stimulus: one that elicits no response and 
thus no meaning. Food is the unconditioned 
stimulus. It requires no conditioning to elicit a 
response (in this case, salivation). The animal’s 
salivation is the unconditioned response, 
because if you present the animal with food, it 
will salivate automatically (without training). 
After multiple pairings of the jingling of keys 
with feeding, the once-neutral stimulus (the 
sound of keys) is now the conditioned stimu- 
lus and causes a conditioned response (salivat- 
ing at the sound of the keys). 

Let’s look at a second example. This time 
try to label the neutral stimulus, uncondi- 
tioned stimulus, unconditioned response, 
conditioned response, and the conditioned 
stimulus. 

Monkeys, in general, are great animals to 
watch because they are so active. They are 
always involved in a fight of some sort, some- 
times one that includes weapons. Once, I was 
commissioned to watch a group of capuchins 
for a behaviour project not related to condi- 
tioning. I noticed that two individuals were 
fighting; George picked up a tree branch and 
used it to hit Declan on the head. At first, 
Declan did not react to the tree branch coming 
towards him. However, after George hit him a 
few times with it, Declan started to flinch in 
pain and even would flinch in pain when the 
wind would move the branches on trees. 

Do you think you labelled them correctly? 
Here is the answer: 

The tree branch started out as a neutral 
stimulus because it had no meaning to Declan 
prior to conditioning. Tree branches are nor- 
mally benign items that dangle from trunks. 
The unconditioned stimulus is getting hit. The 
unconditioned response is the pain the indi- 
vidual felt because there is no conditioning 
required to make an animal react to pain. 
After pairing the tree branch with the pain 


(conditioning), the once-neutral stimulus 
becomes the conditioned stimulus and causes 
a conditioned response (just seeing a tree 
branch can cause the capuchin to feel pain). 

This process also occurs in humans. Let’s 
look at a classic study. 

In 1913, a farm boy from South Carolina 
who had a passion for animals, outlined his 
thoughts after about a decade of research in 
the area of psychology. His conclusion was 
that psychology should be the study of behav- 
iour and not the study of consciousness or 
mental processes. The farm boy was John 
Watson and the paper that outlined his belief 
and coined the term ‘behaviourism’ was 
‘Psychology as the Behaviourist Views it 
Although Watson spent over a decade doing 
research at John’s Hopkins University, a single 
study received the most attention: the study 
with Little Albert. In this study, Watson and 
his assistant, Rosalie Rayner, showed a healthy 
nine-month-old infant, ‘Little Albert; a rat, a 
rabbit, a dog, and a monkey. Because he didn’t 
have exposure to these animals, Albert didn’t 
cry. To show that one can condition fear, 
Watson paired these animals with a loud 
noise (a hammer that he would strike against 
a steel bar). For example, when Albert touched 
the rat, they made the clanging sound. After 
multiple pairings, the infant cried and avoided 
the rat even when there wasn’t a loud noise. 

After the experiments, Watson wrote, 
‘Give me a dozen healthy infants, well 
formed, and my own specified world to bring 
them up in and Ill guarantee to take any one 
at random and train him to become any type 
of specialist I might select — doctor, lawyer, 
artist, merchant-chief, and, yes even beggar- 
man and thief, regardless of his talents, 
penchants, tendencies, abilities, vocations, 
and race of his ancestors’ (Watson 1924, p. 104). 
In the next sentence, he writes, ‘I am going 
beyond my facts and I admit it, but so have 
my advocates of the contrary and they have 
been doing it for many thousands of years’ 
(Watson 1924, p. 104). Watson believed that 
introspective psychologists, like Freud, made 
untenable assumptions about behaviour. 
Watson and Rayner (1920) even poked fun at 


psychoanalysis, saying that, ‘When they 
[Freudians] come to analyse [Little] Albert’s 
fear of a [white] seal skin coat, assuming that 
he [Little Albert] comes to analysis at that age, 
[Freudians] will probably tease him on the 
recital of a dream which upon their analysis 
will show that Albert at three years of age 
attempted to play with the pubic hair of the 
mother and was scolded violently for it’ (p. 
14). Clearly, Watson believed behaviour could 
be better explained by ones environment and 
the consequences encountered during his life- 
time and not on unconscious thoughts. 

Almost every semester, my students would 
ask me where Little Albert is today, and whether 
he’s still afraid of white rats. Finally, in 2010, I 
was able to answer. Beck et al. (2009) searched 
medical records and historical documents and 
worked with facial recognition experts for 
seven years, finally finding a baby and mother 
that matched Little Albert. The puzzle pieces 
lead them to a boy named Douglas (not Albert) 
Merritte. Sadly, we will never know if Little 
Douglas is still scared of rats because he died at 
the age of six from hydrocephalus. 

Nowadays classical conditioning is regularly 
discussed when training zoo-housed animals, 
often when a clicker is involved. If you are an 
animal trainer, then you may wonder why I 
don't discuss clickers in this section. For those 
non-animal trainers, Clickers are hand-held 
devices that, when pressed, make a clicking 
sound. Clickers and similar devices (like whis- 
tles) are discussed by animal trainers as condi- 
tioned reinforces, because they are paired 
with food. However, this has recently been 
questioned (see Dorey & Cox 2018 for a dis- 
cussion on the topic) and more research needs 
to be conducted to make this claim. 


1.4 Operant Conditioning 


Watson, Pavlov and Thorndike set the tone 
for future research in animal behaviour. They 
were major influences on our next scientist, 
B.F. Skinner. 

As a graduate student at Harvard University, 
Skinner worked in both the psychology and the 
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physiology departments. Each department 
assumed the other was supervising Skinner, 
which wasn't the case. Without supervision, 
Skinner had the freedom to do whatever he 
wanted! One of the first things he did was build 
new equipment. Skinner found Thorndike’s 
experimental setup to be lacking, because the 
researcher had to place the cat in the puzzle box 
after every trial. To fix this flaw, Skinner invented 
the Skinner box, or operant chamber. The oper- 
ant chamber contained a bar or key that the ani- 
mal pressed to obtain food. Food was delivered 
by a dispenser called a hopper and a light sig- 
nalled the start of an experiment. Data from in 
the operant chamber were collected electroni- 
cally on a cumulative record. This recorded 
every response the animal made as an upward 
movement on a horizontally moving line. This 
record allowed Skinner to collect data on the 
effects of contingencies and on the subject's rate 
of responding. With this new equipment, 
Skinner showed that the rate of responding 
depended on what followed the bar press and 
not what preceded it. This differed from the 
original work of Watson and Pavlov. 

To further distinguish his findings from 
Pavlov’s classical conditioning, Skinner coined 
the term operant conditioning (also known as 
instrumental conditioning). Skinner used 
‘operant conditioning’ to refer to how an 
organism operates on the environment. In 
other words, according to Skinner, an animal’s 
own behaviour can cause events in the envi- 
ronment. For example, if the key is turned 
then the car starts; if the tail is pulled then the 
dog bites; if the target is touched then food is 
delivered; if a leash is pulled then the dog is 
choked; if the electric fence is touched then 
the animal is shocked. Unlike classical condi- 
tioning, operant conditioning involves the 
consequence occurring only if the animal 
engages in a particular behaviour, making the 
behaviour more likely to occur in the future. 


1.4.1 Reinforcement and Punishment 


Although Pavlov originally coined the term 
reinforcement to describe the strengthening 
of the association between an unconditioned 
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and a conditioned stimulus, it was Skinner in 
the 1930s who found that if a reward is given 
for performing a target behaviour, the rate of 
that target behaviour increased the next time 
it is performed. This was a very important 
discovery and although it might seem simple, 
it is not. For example, by giving your dog a 
treat, you are not using the concept of rein- 
forcement. For you to know if you are using 
reinforcement, you must know what is hap- 
pening to a behaviour after giving the reward. 
If you don't know what is happening then you 
dont know if the reward is reinforcing the 
target behaviour or not. So, reinforcement is 
defined by increasing behaviour. For the sake 
of my favourite undergraduate professor, Dr 
Hank Pennypacker, I should also point out 
that when we speak about reinforcement, we 
should state that we are reinforcing the target 
behaviour and that we are not reinforcing the 
subject. Dr Pennypacker would always say, 
‘Reinforcing a subject would entail a metal rod 
and concrete’ You never forget that image. 
On the opposite side of the coin is punish- 
ment. In an earlier version of his law of effect, 
Thorndike mentioned that behaviours which 
are punished were eliminated. In experi- 
ments on human verbal learning, he found 
that if someone said ‘right; the subject had an 
increase in rate of responding. However, if 
the experimenter said ‘wrong, the effects 
were similar to if the experimenter said 
nothing. Thorndike took these results as evi- 
dence against punishment being an effective 
process to stamp out behaviour (Catania 
1998). Thus, he replicated the second half of 
the law of effect, keeping the reinforcement 


part but discarding the punishment part 
(Catania 1998). 

Today we know that punishment decreases 
the rate of behaviour. Thus, like reinforcement, 
you need to know/look at the behaviour after- 
wards to define punishment. For example, 
if I slap someone for grabbing me, am I punish- 
ing them? It’s possible, but it’s also possible that I 
could be reinforcing it, just watch the movie 
50Shades of Grey! Only if that slap decreases 
the likelihood of grabbing can one call it punish- 
ment. In summary, reinforcement increases the 
likelihood of a behaviour occurring in the future 
and punishment decreases the likelihood of a 
behaviour occurring in the future. 

Skinner (1953) identified four basic pro- 
cedures of operant conditioning. Table 1.1 is 
helpful for understanding the types of oper- 
ant conditioning. You will notice the words 
positive and negative. These words do not 
mean ‘good’ and ‘bad? Instead, you should 
think of these words as mathematical terms; 
‘positive’ means adding a stimulus to the 
situation, and ‘negative’ means taking away 
a stimulus. 

In positive reinforcement, a stimulus follow- 
ing a behaviour is added which increases the 
likelihood of that behaviour. For example, it is 
positive reinforcement when someone gives 
an elephant a piece of watermelon for touch- 
ing her/his foot to a target (operant behav- 
iour), and then that elephant touches her/his 
foot when the target is presented more often 
(increases in response strength). 

Negative reinforcement is when a response 
results in the removal of an event, and the 
response rate increases. This is ordinarily 


Table 1.1 Overview of the four basic procedures of operant conditioning. 


Effect on behaviour 


Increases the likelihood of 


Consequence future behaviour 


Stimulus is added (+) Positive reinforcement 


Stimulus is removed (-) Negative reinforcement 


Decreases the likelihood of 
future behaviour 


Positive punishment 


Negative punishment 


something the organism tries to avoid or 
escape, such as electric shock from an electric 
fence. For example, when you want a horse to 
turn left, pressure is applied to the left rein. 
The horse, to avoid the pressure of the bit, 
will turn its head left and the behaviour is 
likely to increase. A horse that is used to being 
ridden will take the slightest cue of the reins 
to avoid any pressure. Negative reinforce- 
ment confuses a lot of people, so let’s look at a 
second example. A person with a headache 
may take an aspirin. If the headache goes 
away, the person is likely to take an aspirin the 
next time a headache occurs. The response 
(taking aspirin) results in the removal of an 
event (headache) and the response rate 
increases (taking aspirin increases). 

In positive punishment, a stimulus is added, 
but the rate of the behaviour decreases over 
time. For example, when someone puts a 
shock collar on a dog to stop the dog from 
barking, they are adding a stimulus (shock) in 
hopes of decreasing a behaviour (barking). If 
the dog does decrease its rate of barking in the 
future, then positive punishment was used. 

The last basic procedure is negative punish- 
ment. In this procedure, the removal of a stim- 
ulus decreases the target behaviour. For 
example, you might remove your attention by 
walking away or turning your back to an ani- 
mal during a training session if they did some- 
thing incorrect (i.e. a timeout). If the rate of 
that incorrect behaviour decreases in the 
future, then negative punishment was used. 

To assess which of these four basic proce- 
dures is being used, you must know what 
behaviour you are analysing. For example, a 
parent and a child are in a grocery store. As 
they pass the candy aisle, the child grabs a bag 
of candy. The parent, noticing this behavior, 
asks the child to put the candy back on the 
shelf. Immediately, the child has a tantrum in 
the store yelling that they want the candy. The 
parent, embarrassed by the child’s behavior, 
gives the child the candy back. If the rate of 
tantrums increase in the future when the 
child wants something, which procedure was 
used? If you said positive reinforcement, you 
are correct. But what if the behaviour under 


1.4 Operant Conditioning 


analysis is the parent’s? What procedure is 
being used if their behaviour of giving the 
child candy for decreasing the tantrum? This 
one isn’t easy, but you already know every- 
thing you need to answer this question cor- 
rectly. The parent did not like the tantrum 
and the embarrassing situation it was creat- 
ing. This aversive situation was presented 
before the parent allowed the child to have 
the candy. After the parent gave the child the 
candy, the child stopped tantruming and 
the aversive situation was gone. Therefore, the 
parent’s behaviour was negatively reinforced. 


1.4.2 Schedules of Reinforcement 


Inarguably, Skinner’s most influential contri- 
bution to the science of behaviour is his 1957 
publication on schedules of reinforcement 
with his colleague Charles Ferster. However, 
this idea wasn’t created by formal empirical 
methods or theoretical questioning. The idea 
was serendipitous, caused by necessity to 
have some time off and lack of resources. In 
explaining the origins of the schedules of 
reinforcement theory, Skinner wrote: 


Eight rats eating a hundred pellets each 
day could easily keep up with production. 
One pleasant Saturday afternoon I sur- 
veyed my supply of dry pellets, and, 
appealing to certain elemental theorems in 
arithmetic, deduced that unless I spent the 
rest of that afternoon and evening at the 
pill machine, the supply would be 
exhausted by ten-thirty Monday morning 
.... It led me to apply our second principle 
of unformalized scientific method and to 
ask myself why every press of the lever had 
to be reinforced. (Skinner 1956, p. 226) 


Skinner’s data showed interesting patterns 
of behaviour when the pellets were provided 
at different intervals and decided that ‘when 
you run into something interesting, drop 
everything else and study it’ (Skinner 1956, 
p. 363). Schedules of reinforcement were 
born that day. 

But what are schedules of reinforcement? 
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Generally, schedules of reinforcement can 
be continuous or intermittent. On a continu- 
ous reinforcement schedule, every emitted 
target behaviour is followed by a reinforcer. 
An example of this in the natural environment 
would be a baby learning to drink from their 
mother’s teat. Every time they suck on the teat 
they will get milk, which increases their 
chances of sucking on the teat in the future. 

However, schedules of natural contingencies 
are often intermittent: the behaviour isn’t rein- 
forced every time it occurs. A classic example 
of an intermittent schedule in nature is bees’ 
foraging behaviour. A single bee will visit sev- 
eral different flowers to find nectar. However, if 
they visit the same flowers, they may not find 
nectar every time because the flower needs 
time to fill. We also see this in zoos/aquariums 
if you vary whether food is put in environmen- 
tal enrichment items. The animal might check 
the environmental enrichment item every 
time it is placed into the enclosure, but will 
only manipulate the item if it is filled with food. 

Continuous and intermittent reinforcement 
can be broken down into four schedules or 
reinforcement: fixed ratio, variable ratio, fixed 
interval, and variable interval (Table 1.2). 


Table 1.2 Reinforcement schedules. 


Schedules of reinforcement can differ in 
two ways. Firstly, they can differ based on 
whether they come from the number of 
responses or the amount of time passed. In 
ratio schedules, reinforcement depends on the 
number of responses made. Ratio schedules 
are set to deliver reinforcement following a 
particular number of responses. Interval 
schedules are set to deliver reinforcement 
when one response is made after some 
amount of time has passed. In fixed schedules, 
the number of responses needed to obtain 
reinforcement is the same every time. The 
number of responses can be 1 or 1000, but 
that number is fixed. In variable schedules, 
the number of responses required for rein- 
forcement varies around some average. 

Let’s go over some examples. A keeper 
training an elephant to touch a target delivers 
food on a variable ratio 5 (written as VR 5). 
This means that on average, every fifth 
response, the elephant will receive food. So 
the elephant might receive a piece of sweet 
potato on the first response, sixth response, 
second response, eighth response, fifth 
response, and the eighth response and so 
on. If we were to train that same elephant 


Reinforcement 
schedule Definition 

Reinforcement is delivered at a 
predictable time interval. 


Fixed interval 


Variable 
interval 


Response is reinforced after an 
interval of time which varies but 
centres around some average 
amount of time. 


Fixed ratio Response is reinforced only 
after a specified number of 


responses. 


Variable ratio Response is reinforced after an 


average number of responses. 


Example 


Turning out the animals to the yard: every morning at 
10am the keeper opens the night enclosure door, but the 
animal’s behaviour of checking the door to go outside 
isn’t reinforced until they check the door after 10am. 


Animal feedings: the time of feeding an animal may 
vary from day to day, but on average a keeper gives 
food every 4 hours. Therefore, the animal's response of 
checking the bowl will not be reinforced until an 
average of 4 hours has passed. 


Multiple repetitions: you want the animal you are 
training to do multiple repetitions of the same 
behaviour. Therefore, you deliver reinforcement after 
every 2 correct responses. 


Laboratory study: the lever in a Skinner box gives a 
pellet on average after 20 pulls. Thus the rat might 
receive a pellet after 2 pulls or after 15 pulls, but on 
average it is 20 pulls of the lever to receive a pellet. 


and behaviour with a fixed ratio 5 (written as 
FR 5), then we would give him a piece of 
sweet potato after every fifth response: the 
number of required responses is fixed at 5. 


1.4.3 Extinction 


Extinction was discovered through another 
serendipitous event. During one of Skinner’s 
experiments on satiation, a rat was pressing 
the lever when the pellet dispenser jammed. 
Skinner was not in his lab at the time and thus 
couldn't simply fill the dispenser. However, 
when he returned he found an interesting 
curve. Skinner states in his book, “The change 
was more orderly than the extinction ofa sali- 
vary reflex in Pavlov’s setting and I was terri- 
bly excited. It was a Friday afternoon and 
there was no one in the laboratory whom I 
could tell. All that weekend I crossed streets 
with particular care and avoided all unneces- 
sary risks to protect my discovery from loss 
through my death’ (Skinner 1979, p. 95). 
Extinction is defined as withholding 
reinforcement from a previously reinforced 
response. As a training process, during 
extinction, there is a zero probability of rein- 
forcement for the response you were previ- 
ously reinforcing. As a behavioural process, 
extinction is a decline in the rate of respond- 
ing caused by withdrawal of reinforcement. 
The interesting curve that Skinner found 
was probably an extinction burst. When the 
extinction procedure has started, a sharp 
increase in responding occurs, followed by a 
slow decline in responding as the trials con- 
tinue. An example that you have probably wit- 
nessed is when you wait for an elevator. If you 
press the button and the doors don’t open, you 
press it again. You are then frustrated so you 
press it 10times in a row (extinction burst). If 
the doors still don’t open, you might press it 
one or two times more before taking the stairs. 


1.4.4 Shaping 


The story of Skinner’s discovery of shaping is 
quite interesting so I thought I would include 
it in this chapter. Skinner was commissioned 
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by the military in World War II to train 
pigeons to guide missiles (Skinner 1960). 
During this time, Skinner took a leave of 
absence from the University of Minnesota 
and moved his lab into a flour mill provided 
by General Mills. Taking breaks from train- 
ing the soon to be missile guiding pigeons, 
Skinner and his students noticed a wild flock 
of pigeons hanging around the mill. One day 
in 1943, Skinner and his students decided to 
teach a pigeon to bowl (Skinner 1958). To 
achieve this behaviour the pigeon needed to 
first swipe a ball with its beck. The group got 
prepared to reinforce the first swipe, but 
nothing happened. In the hopes of speeding 
up the process they decided to reinforce sim- 
ply looking at the ball, then a behaviour 
‘which more closely approximated the final 
form’ (Skinner 1958, p. 94). Although Skinner 
had used shaping before, this was the first 
time he had hand-shaped an animal to per- 
form a behaviour (Peterson 2004). It wouldn’t 
be until 1951 when an article by LOOK 
magazine was published that showed Skinner 
training a Dalmatian to jump, that the pro- 
cedure of shaping was disseminated to the 
general public. 

Today the term shaping is widely known 
to anyone that has tried to train their dog or 
has taken an introductory psychology 
course. Shaping is training closer and closer 
approximations to the target behaviour. For 
example, a rough shaping plan for getting a 
dog into a crate on its own using shaping 
may look like this: 

Start with the dog 2ft (60 cm) from the 
crate. Decrease the distance between the dog 
and the crate. When the dog is close enough, 
have the dog touch the crate with its paw. 
After the dog is touching the crate you might 
ask the dog for one paw in the crate and then 
increase the distance into the crate until the 
entire dog is in the crate. Finally you would 
work on closing the crate door whilst the dog 
is inside. 

Shaping allows animal trainers to set out a 
plan that will bring the target behaviour to 
fruition. However, more importantly, shap- 
ing is an essential process in teaching because 
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a behaviour cannot be rewarded and thus 
increased unless it first occurs. Although not 
all behaviour can be trained by using shaping 
(e.g. a sit behaviour), it still plays an impor- 
tant role in animal training. Shaping provides 
animal trainers with guidance and direction 
in training new behaviours. 


1.5 Conclusion 


In this chapter we discussed learning theory 
which is at the heart of animal training. To be 
a great trainer you will need to understand 
the basics so that you can apply these basics 
outside of a laboratory or operant condition- 
ing chamber. Learning theories emphasise the 
role of external events in changing observa- 
ble behaviour, so you too should focus on 
the antecedents and the consequences of the 
behaviour you observe. In addition to cor- 
rectly labelling the antecedents and conse- 
quences related to the behaviour you 
observe, I hope, after you read this chapter, 
that you will also have a better idea on the 
differences between operant and classical 
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The Cognitive Abilities of Wild Animals 


Lindsay R. Mehrkam 


An overview of the cognitive abilities of wild 
animals: what can they learn in the wild and 
what have we been able to demonstrate 
experimentally? 

The importance of learning for animals 
living in the wild should not surprise us; the 
physical and social environments that free- 
roaming animals live in are very changeable, 
so we would expect behaviour to be flexible, 
and differences in learning abilities to have 
adaptive significance and thus have evolu- 
tionary consequences. In this chapter, we 
will review the diversity of cognitive abilities 
among a range of animal species that have 
been observed in their natural habitat. 


2.1 Classical Conditioning 
in the Wild 


Just as behavioural ecologists have moved in 
recent years towards including learning as a 
function of behaviour, so too have researchers 
in animal learning been more willing to con- 
sider the learning abilities of animals within 
an evolutionary perspective. This has been 
particularly prominent in the field of classical 
conditioning. You should remember reading 
about the very ‘classic’ classical conditioning 
laboratory experiments of scientists such as 
Pavlov (see Chapter 1). While the importance 
of these controlled laboratory experiments 
cannot be understated, it is also important to 
recognise that conditioning is not only a pro- 


cess that occurs in the lab; quite the contrary, 
there are many examples of classical condi- 
tioning that occur in the wild as well. 

In the wild, classical conditioning is widely 
observed in predator recognition and avoid- 
ance. Many animal species produce alarm calls 
when they detect a predator, and in some 
species, different alarm calls may be given 
to denote different categories of predator. 
For example, vervet monkeys (Chlorocebus 
aethiops) emit specific alarm calls for differ- 
ent categories of predators (e.g. eagles flying 
overhead, terrestrial snakes) that in turn 
elicit different responses among conspecif- 
ics in the group (Seyfarth and Cheney 1986). 
Alarm calls have also been studied in other 
species such as ground squirrels (Spermo- 
philus beecheyi), which have also been shown 
to have specific alarm calls for snakes but not 
for other predators (Owings and Leger 1980). 
The ‘meaning’ of these calls (i.e. which cate- 
gory of predator each type of call relates to), 
and the appropriate responses to those calls, 
are often learned or acquired through social 
processes (see section ‘social cognition’ 
below). Stryjek et al. (2018) found that free- 
living Norway rats do not avoid predator 
odours or display other fear-related behaviour, 
such as freezing or increased grooming in 
the presence of predator odours when forag- 
ing in a well-known territory and in relative 
proximity to burrows and other shelters, 
suggesting that, although an association 
exists, this also depends on the context of 
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other unconditional stimulus or conditioned 
stimuli. Predator-avoidance acquisition 
appears to be a case of classical conditioning, 
where the alarm behaviours of a demonstra- 
tor are the unconditional stimulus, and the 
conditioned stimulus are cues about the 
predator and environment, to which the ani- 
mal acquires avoidance responses (Griffin 
2004). This is somewhat different from other 
examples of classical conditioning in that, if 
the conditioned stimulus predicts a biologi- 
cally important event (the unconditional 
stimulus), then it should work best if it 
precedes that event (‘forward conditioning; 
as described in Chapter 1), whereas in alarm 
call learning the conditioned stimulus fol- 
lows the unconditional stimulus (‘backward 
conditioning’ as described in Chapter 1; 
Griffin and Galef 2005). The possibility that 
socially acquired predator avoidance is less 
sensitive to forward conditioning than other 
cases of classical conditioning may reflect an 
example of learning processes being shaped 
by the unique demands of a species’ environ- 
ment (Griffin 2008). Thus we can see how 
the ability to form conditioned stimulus— 
unconditional stimulus associations in the 
wild can ultimately have adaptive significance 
to the animals, in this case by promoting suc- 
cess in behaviours that lead to a fitness ben- 
efit for the animal or species. 

One of the greatest threats facing wildlife 
today is conflict with humans. For many spe- 
cies, behaviours that cause conflict (such as 
overgrazing, crop destruction, or predation 
on livestock) are often learned behaviours 
(Much et al. 2018). Furthermore, these behav- 
iours become more likely as animals become 
habituated to people and to stimuli paired 
with people. Through classical conditioning 
processes, we know that non-lethal aversive 
stimuli can be at least temporarily effective in 
reducing learning potential. Most recently, 
Found et al. (2018) discovered that the fre- 
quency of aversive conditioning (specifically 
in the form of subjecting marked individuals 
to predator-resembling chases by people over 
a period of three months) had an effect on the 
wariness of elk (Cervus canadensis). During 


this conditioning period, overall wariness in 
elk increased significantly for elk in both high 
and low frequency groups. However, some 
animals habituated to the stimuli depending 
on their behavioural flexibility and so it was 
concluded that this method might be further 
increased with proactive assessment of the 
elk’s individual personality. 

The ability to learn is not just possible for 
the larger, mammalian species. Previously, it 
was thought that smaller, ‘simpler’ animals 
(notably invertebrates) were guided predom- 
inantly by genetically-mediated behaviours, 
since it was believed that their central nervous 
systems were just too small and simple, and 
their life histories too short, for learning to 
have much significance (Tierney 1986). This 
view is wrong. The honeybee (Apis mellif- 
era), for example, learns the characteristics 
and whereabouts of different seasonal flow- 
ers, navigation to and from flower patches, 
some aspects of the ‘waggle dance; charac- 
teristics of hivemates, and a lot of other 
things about its social and physical environ- 
ment (Menzel and Miiller 1996). It does all of 
this with a brain with a volume of about 
1mm? and containing just 960000 neurons 
(Menzel and Giurfa 2001) as compared with 
100 billion in the human brain. As an exam- 
ple, it is possible to train bees through clas- 
sical conditioning to extend their proboscis 
in response to different solutions or odours, 
the normal unconditioned stimulus being 
sucrose solution, the conditioned stimulus 
being whatever solution is paired with 
sucrose. As well as permitting investigation 
of the bees’ abilities to discriminate different 
tastes and odours, this experimental para- 
digm has also been used to investigate the 
neural substrates of learning (Menzel and 
Giurfa 2001). 

Until recently, investigations of classical 
conditioning took place in laboratory 
settings, and even now there are few dem- 
onstrations of this form of learning in free- 
living animals. Nevertheless this is a 
powerful way by which animals learn about 
the relationship between different events in 
their environment. 


2.2 Operant Conditioning 
in the Wild 


As you learned in Chapter 1, animals also 
learn about relationships in their environ- 
ment based on the events that precede 
(ie. antecedents) and follow a particular 
behaviour (i.e. its consequences). When this 
type of learning occurs, is it termed operant 
conditioning. As discussed in Chapter 4, 
zoos are undoubtedly very well versed in 
operant conditioning procedures in the 
training of their collection animals, but how 
is operant conditioning useful to an animal 
that lives in the wild? 


2.2.1 Reinforcement 


Reinforcement is a process by which a stim- 
ulus change increases the future likelihood of 
a behaviour. Animals are reinforced in many 
situations in their natural environment and 
reinforcers can take many forms; For example, 
the provision of food following a successful 
hunt, obtaining fresh water after a long trek 
to a communal watering hole, a positive 
interaction with a conspecific, a safe place to 
rest or hide from predators, or an opportu- 
nity to mate with a conspecific. Many of 
these examples are primary reinforcers that 
are biologically relevant to the organism, 
such as food, water, shelter, and sex. As these 
stimuli are biologically relevant, they do not 
require any conditioning or learning to 
become a reinforcer. In contrast, secondary 
reinforcers are stimuli that do require condi- 
tioning or pairing with a primary reinforcer 
to become rewarding to an organism. Some 
examples of secondary reinforcers in the wild 
could be something such as finding mating 
signals or characteristics of quality habitat. 
Reinforcement can also occur as a contin- 
uum, for example, positive reinforcement 
occurs when a behaviour is followed by the 
presentation of an (usually) appetitive stimu- 
lus and results in an increased likelihood of 
the behaviour being performed in the future. 
For example, if stalking silently in under- 
brush allows a lion to successfully pounce on 
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a gazelle, the likelihood of the lion stalking 
during a hunt will increase in the future. If a 
chimpanzee is able to more easily extract 
ants from a log using a long stick, (as we will 
see later in this chapter), the chimpanzee 
may be more likely to manipulate sticks in 
future foraging tasks. If gathering moss for a 
nest is more likely to result in a warmer nest 
for a bald eagle, then the eagle may be more 
likely to gather moss during nest construc- 
tion in the future. In contrast, negative rein- 
forcement occurs when a behaviour results 
in the removal of a (usually aversive) stimu- 
lus, and thus, increases the future likelihood 
of that behaviour. Let’s imagine we are 
observing a pack of wolves feeding on a car- 
cass, where the dominant male of the pack 
growls at a subordinate pack member that 
is also attempting to feed from the carcass. If 
the subordinate wolf ceases to approach the 
carcass or retreats, we would expect the 
dominant male to stop growling as well; thus, 
for the subordinate wolf, retreating is nega- 
tively reinforced because the behaviour 
results in the removal of the aversive stimu- 
lus (i.e. growling from the dominant male). 
Seen from the perspective of the dominant 
wolf, a case could also be made for growling 
to be negatively reinforced, because growling 
also presumably results in the removal of 
the presence of the subordinate wolf. 
Furthermore, individuals can learn through- 
out their lifetime that, as pack hierarchies 
shift, these contingencies will apply to differ- 
ent individuals and in different situations. 
Maternal behaviours provide many excellent 
examples of negative reinforcement, as pro- 
viding maternal care to offspring in many 
species may result in the removal of species- 
typical distress and contact vocalisations 
emitted by offspring. These examples help to 
demonstrate that it is important to remem- 
ber that negative reinforcement, though it 
may not be preferred in training contexts, is a 
natural learning process that allows animals 
to adapt to their natural environments under 
certain circumstances. 

Although we have just provided some 
very clear examples of positive and negative 
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reinforcement that would be likely to occur 
in free-roaming animals, it can sometimes be 
difficult to determine whether a behaviour is 
increasing due to positive reinforcement or 
negative reinforcement. If we observe a griz- 
zly bear swimming in a river on a hot sum- 
mer day, one might wonder whether the bear 
is swimming because the behaviour (i.e. 
swimming) is providing coolness or opportu- 
nities for foraging (and is thus positively 
reinforcing) or because the behaviour is 
resulting in the removal of discomfort from 
overheating (and thus negatively reinforc- 
ing)? In a mobbing situation, do European 
bee-eaters exhibit aggression toward snakes 
because mobbing results in the removal 
of an aversive predator near their eggs (i.e. 
negatively reinforcing) or because mobbing 
provides increased opportunities for social 
cohesion among bee-eaters or a higher num- 
ber of intact eggs (i.e. positively reinforcing). 
Although these are empirical questions that 
require further scientific study to tease apart, 
it is nonetheless interesting to consider exactly 
what processes are contributing to the learn- 
ing history that modifies an individual’s 
behaviour over its lifetime. 

In addition to different types of reinforce- 
ment, the schedule at which an animal may 
obtain reinforcers in the wild varies tremen- 
dously. Broadly speaking, animals may obtain 
reinforcers continuously or intermittently. 
An animal that is receiving continuous rein- 
forcement for a behaviour is obtaining rein- 
forcement every time it exhibits that 
behaviour, whereas behaviours that are inter- 
mittently reinforced are not reinforced every 
time. Interestingly, behaviours that are not 
reinforced every time are actually more likely 
to persist longer in the absence of reinforce- 
ment than behaviours that are reinforced 
every time. As you might suspect, most 
behaviours that an individual animal exhibits 
in the wild are intermittently reinforced. For 
example, stalking or hunting by a male jaguar 
does not always result in successfully taking 
down prey, male peacocks that engage in 
sexual displays in soliciting for a potential 
mate do not always achieve copulation, and 


intrasexual competitions by bighorn sheep 
do not always result in a won contest for that 
individual animal. 


2.2.2 Punishment 


Just like both positive and negative rein- 
forcement, animals experience punishment 
in many situations in their natural environ- 
ment. Within social groups of primates, for 
example, subordinate animals who attempt 
to access preferred resources (e.g. food, 
reproduction with potential mates) may 
often be punished by dominant members of 
the group. Another example can be thought 
of in terms of mobbing - an antipredator 
behaviour — in birds toward other avian 
predators. The function of mobbing behav- 
iour is described as a means to bring 
together conspecifics — usually within a 
social group — to remove intruders (Caro 
2005). A hawk or eagle that is mobbed by a 
flock of crows might be less likely to visit 
that spot because it resulted in the aversive 
consequence of being attacked by multiple 
blackbirds simultaneously (i.e. positive pun- 
ishment) or losing a preferred food item in 
the process (ie. negative punishment). 
Individuals who leave a food source 
unguarded without caching or storing their 
food, may find that as a consequence, other 
individuals — either from within or outside a 
social unit — can run off with these resources. 
This would be a form of negative punish- 
ment, in which the removal of appetitive 
stimuli (i.e. resources) can follow from 
overly aggressive or passive behaviour. 
Scientific evidence of negative punishment 
is much less prevalent than positive punish- 
ment in wild animals. However, there are 
some extreme examples that can be seen in 
cases of infant mortality and disappearances 
in male takeovers in free-ranging howling 
monkeys (Alouatta palliata) in Costa Rica 
(Clarke 1983), a species in which dominant 
males have exclusive access to mate with 
receptive and high-estrous females. Thus, 
punishment contingencies, although not 
strictly programmed as in a captive setting, 


are observed frequently in competitive and 
aggressive interactions in many species. 
Interestingly, in contrast to reinforcement 
processes, the efficacy of an animal to stop 
engaging in a behaviour is often higher when 
the behaviour is punished continuously (i.e. 
every time) rather than intermittently. 


2.2.3 Stimulus Control 


The behaviour of animals clearly changes in 
ways that are adaptive in their natural envi- 
ronments. Stimulus control occurs when a 
stimulus exerts discriminative control over 
an organism’s behaviour. Many aspects or 
features of an animal’s environment may 
come under stimulus control, and as such, 
there are infinite examples of stimulus con- 
trol in the wild. For example, African hoofstock 
species tend to avoid areas in their natural 
habitat that contain stimuli that has been 
associated with predators (Griffin 2004; see 
Figure 2.1). Many ungulate species avoid 
grazing in habitat patches that, although 
filled with plentiful and high levels of dense 
vegetation, can conceal predators quite well. 
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Thus, engaging in grazing in these areas may 
lead to an aversive consequence of seeing a 
lion or being chased, injured, or killed by a 
predator. For example, the richness of a flow- 
er’s hue may signal for the availability of nec- 
tar for foraging hummingbirds, thus serving 
as a discriminative stimulus. 


2.3 Cognitive Abilities 


Cognitive abilities in animals are often not 
simply conditioning, but the result of higher- 
level or complex forms of learning, which 
may nonetheless involve similar processes. 
However, it is important to remember that 
demonstrations of higher cognitive abilities 
in animals also often interact with classical 
and operant conditioning processes. In this 
section of the chapter, I will focus on several 
well-known higher cognitive abilities includ- 
ing tool use, spatial learning, discrimination, 
social learning, and cultural transmission; 
and examples of how these abilities have 
been demonstrated observationally and 
experimentally in wild animals. 


Figure 2.1 Wild African herbivores, like zebra, have been seen to actively avoid grazing in areas associated 


with a predator. Source: Vicky Melfi. 
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2.3.1 Tool Use 


Tool use may be defined as behaviours 
performed by altering a target object by 
mechanical means and behaviours that 
mediate information between the tool user 
and the surrounding environment (St Amant 
and Horton 2008). Like many cognitive skills, 
tool use was once considered a strictly human 
ability; however, it is now acknowledged that 
tool use occurs in primates, some other 
mammalian taxa, some avian species, and 
even reptilians. Tools can be used to achieve 
strictly physical tasks or can be used to 
achieve social goals as well. Tool use can also 
be transmitted socially through communities 
in the wild. Furthermore, specific features of 
an animal’s environment (e.g. barriers, natu- 
ral disturbance) can facilitate the use of inan- 
imate objects as tools. 

In wild animals, the creation and use of 
tools in a variety of adaptive ways has been 
observed in a wide range of species. Perhaps 
the most well-cited and obvious use of tools 


is to obtain food that does not appear 
directly accessible. Apes, and particularly 
chimpanzees (Pan troglodytes), are arguably 
the most skilful and flexible users of tools in 
the wild (Biro et al. 2003). Chimpanzees use 
sticks and poles to extract insects (e.g. ants, 
termites) from wooden logs and stumps 
(Suzuki et al. 1995). Wild orangutans (Pongo 
pygmaeus) exhibit flexible tool use in their 
native habitat (van Schaik et al. 1996). 
Western lowland gorillas (Gorilla gorilla) 
use shrub stumps as both bridges and as sta- 
bilisers during food processing (Breuer 
et al. 2005). Chimpanzees and bonobos use a 
wide variety of tool types, including twigs 
(see Figure 2.2), grasses, and stones, for dif- 
ferent functions (Boesch and Boesch 1990; 
Inoue-Nakamura and Matsuzawa 1997), but 
specifically use large, flat ‘anvil’ stones and 
smaller ‘hammer’ stones to crack oil palm 
nuts (Inoue-Nakamura and Matsuzawa 
1997). Similarly, tufted capuchins (Cebus 
apella) use stones to crack open Syragus 


Figure 2.2 Bonobos are trying to access food in a closed basket by using a twig to ‘fish’ for food: bonobos have 
been observed to use a wide variety of tool types. Source: Jeroen Stevens. 


nuts (Ottoni and Mannu 2001) and black- 
handed spider monkeys also engage in tool 
use with detached sticks in self-directed 
behaviours (Lindshield and Rodrigues 2009). 

There are several examples of tool use in 
free-ranging non-primate terrestrial species 
that have been documented as well. A classic 
example is the use of stones by Egyptian vul- 
tures (Neophron percnopterus) to break open 
the shells of ostrich eggs (van Lawick-Goodall 
and van Lawick-Goodall 1966). California 
sea otters (Enhydra lutris) position stones 
against another stone or on their chest while 
supine and pound mussels repeatedly against 
them in order to open the mussels (Hall and 
Schaller 1964). Tool use has also been dem- 
onstrated experimentally in many corvids, 
including New Caledonian crows and ravens, 
which bend hooks from leaf stems to obtain 
larvae from logs (Bluff et al. 2010). 

Although the social behaviour of aquatic spe- 
cies can be particularly difficult to study in the 
wild, there are several reports of tool use in 
marine mammals and fishes as well. Free-rang- 
ing bottlenose dolphins (Tursiops spp.) are par- 
ticularly well-represented in observations of 
tool use, with sponging being the primary tool 
(Kriitzen et al. 2005), where a dolphin breaks a 
marine sponge off the seafloor and wears it 
over its closed rostrum to apparently probe 
into the substrate for fish. South American 
fresh water stingrays use water to extract food 
from an experimental test apparatus (Kuba 
et al. 2010). It is quite clear that tool use can be 
highly adaptive for foraging purposes in many 
species of distinct taxonomic groups. 

In addition to different species’ biology 
and characteristics, certain features of an 
animal’s habitat can facilitate tool use as 
well, such as the availability of potential 
tools or the presence of barriers to a site 
with additional resources. Western gorillas 
have been observed to use branches as walk- 
ing sticks to test water deepness in elephant 
pools. African elephants (Loxodonta afri- 
cana) have also been observed to use a vari- 
ety of tools in the wild; elephants will swat 
and scratch their bodies with vegetation 
held in their trunks, possibly to remove 
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insects or alleviate itching from insect bites; 
toss sand or dirt in threats or play; and 
siphon mud through their trunk onto their 
bodies for thermoregulation and cooling 
(Chevalier-Skolnikoff and Liska 1993). 
Chimpanzees used leaves to aid in collect- 
ing and drinking water (Sousa et al. 2009). 
Boinski (1988) reported observations of a 
white-faced capuchin using a large tree 
branch as a club to attack a venomous snake. 
Many more examples of a variety of tool use 
in wild animals exist both in the scientific 
literature as well in anecdotal reports. 


2.4 Spatial Learning, 
Navigation, and Migration 


Another way animals learn from their envi- 
ronment is how to move through it. To date, 
most experimental demonstrations of how 
animals use maps and landmarks have been 
conducted in laboratory settings with rats, 
meadow voles (Gaulin and Fitzgerald 1989), 
and insects, and even in species with very 
large home ranges. Interestingly, male 
meadow voles (which have home ranges up 
to ten times larger than females) were supe- 
rior to female voles on spatial learning tasks. 


2.4.1 Optimal Foraging 


Wild animals of all species need to be able 
to successfully navigate adaptively through 
their environment for a variety of reasons, 
but perhaps the most essential reason is to 
locate food. But it is not enough to know 
simply the location of food; it is also vital to 
be able to obtain food efficiently in the wild. 
One of the best-known concepts in animal 
behaviour and learning is optimal foraging 
theory (OFT), which comes from influences 
of ethology, ecology, evolution, psychology, 
and economics (Dugatkin 2013). OFT is a 
mathematical theory to predict various 
aspects of animal foraging behaviour under 
certain conditions (Sih and Christensen 
2001). Because animals have to make a num- 
ber of decisions about foraging under a given 
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set of circumstances, those that have studied 
OFT might ask what food items are available 
and valuable and can help predict how long 
an animal may remain in a specific food patch. 

OFT has been demonstrated with numer- 
ous species in the wild. Given what we have 
discussed earlier about the unpredictability 
of obtaining food during foraging, animals 
must decide what type of food to eat, based 
on not only size and caloric intake of the food 
item, but also the energy cost of obtaining 
that food item; that is, animals need to decide 
about the profitability of a foraging choice. 
This is especially true for predators that must 
engage considerable effort to locate and 
successfully take down a prey animal. For 
example, the depth and length of blue whales’ 
(Balaenoptera musculus) foraging dives 
compensate for longer transit times between 
food patches and optimise resource acquisi- 
tion; short shallow dives yielded the highest 
feeding rates (Doniol-Valcroze et al. 2011). 
Bottlenose dolphins use various types of syn- 
chronous behaviours in the wild in order to 
catch prey; in Shark Bay, Australia, for exam- 
ple, dolphins perform ‘kerplunking’ by mak- 
ing a loud splash with their tails, as a foraging 
strategy that may stun prey (Connor et al. 
2000). Cheetahs (Acinonyx jubatus) prefer to 
kill prey species that are most abundant, 
medium-sized, and can be consumed before 
kleptoparasites arrive; furthermore, the mor- 
phological adaptations of the cheetah appear 
to have evolved to specifically hunt species 
like Thompson’s and Grant’s gazelles and 
impala with minimal risk of injury (Hayward 
et al. 2006). For prey animals such as ungu- 
lates, optimal foraging must also involve 
minimising predation risk (Kie 1999). Plains 
bison (Bos bison bison) search for food and 
move between suitable food patches in ways 
that are highly influenced by environmental 
conditions such as snowfall (Fortin 2003). 
Mountain gorillas (Gorilla gorilla beringei) 
have also been shown to alter their ranging 
patterns based on both the distribution and 
abundance of food, and these patterns change 
at different times of the year that influence 
the quality of the food in their habitats 


(Vedder 1984); specifically, gorillas revisited 
regions more often that were associated with 
a greater renewal rate of foods. Other species 
have included great tits (Cowie 1977), white- 
throated sparrows (Schneider 1984), little 
penguins (Ropert-Coudert et al. 2006), and 
bluegill sunfish (Werner and Hall 1974). 


2.5 Learning from Others: Social 
Cognition and Learning 


Animals learn a great deal of valuable infor- 
mation from conspecifics in the wild. Imagine 
if one had to learn everything by trial and 
error or through direct manipulation of the 
environment; in such cases, animals could 
only learn how to hunt, forage, construct 
habitats, communicate and navigate through 
their surroundings, all things required for 
survival, by successfully engaging in that 
task themselves. While some individuals may 
successfully learn these behaviours through 
trial and error, we would suspect that many 
individuals do not succeed in performing 
behaviours as well or as quickly as we might 
expect (if at all). Learning information or 
behaviours by observing others is therefore 
adaptive for many species. 

It is important to keep in mind, that 
although there are many ways in which an 
animal can use information from other indi- 
viduals (e.g. social facilitation, stimulus and 
local enhancement), it is important to be able 
to distinguish these cases from formal types 
of social learning (e.g. observational learn- 
ing, imitation, emulation, and cultural trans- 
mission) (Galef 2012). 


2.5.1 Social Facilitation 


Social facilitation is considered to be an 
involuntary or automatic process in which an 
increase in responding occurs due to simply 
being in close proximity to other individuals 
(usually, but not always, a conspecific) 
(Zentall and Galef 2013). When a herd of wil- 
debeest collectively flee in response to an 
approaching lion, birds feeding in flocks, or a 


school of fish swim collectively together 
through coral reefs, you are likely observing 
social facilitation. 

Often highly adaptive, social facilitation is 
not considered a type of social learning. First, 
the animal need not learn something new in 
social facilitation. When all members of a 
wildebeest herd flee from a predator on sight, 
those individuals are not learning a new 
behaviour nor are they likely to be learning 
any new information about the predator; wil- 
debeest, like many ungulates, are predis- 
posed to recognise that predators signal the 
threat of an attack, injury, or death. Although 
individuals in groups are less vigilant, group- 
ing makes it less likely that any individual will 
be preyed upon (this is termed the dilution 
effect). Field studies are rich with examples of 
social facilitation exhibited by animals in the 
wild. For example, eggs may hatch simulta- 
neously from the same clutch (Vince 1964), 
sea turtle hatchlings follow one another in 
their initial migration to the sea (Carr and 
Hirth 1961), and male tropical frogs’ mating 
choruses are strongly facilitated in leks 
(Brooke et al. 2000). 
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2.5.2 Stimulus and Local 
Enhancement 


Social enhancement is an increase in the 
tendency to interact with an object (stimulus 
enhancement) or approach a location (local 
enhancement) because of the presence 
and actions of another individual (Zentall 
and Galef 2013; see Figure 2.3). A very well- 
known and early example of this was in free- 
ranging ducks and noted by Austrian 
ethologist Konrad Lorenz. Lorenz (1935) 
observed that an individual duck was more 
likely to escape from a pen through a hole in 
the fencing if that individual was in close 
proximity to another duck that happened to 
be passing through the hole as well. In social 
enhancement, it appears to be that other 
conspecifics in close proximity to some ter- 
minal goal increase an animal’s attentive- 
ness to that stimulus. You might imagine that 
this behaviour is very reminiscent of large 
flocks of waterfowl foraging or preening in 
bodies of water, and is especially clear when 
incoming birds land in the same general area 
as well. 


Figure 2.3 Young animals learn a great deal from their parents, like this gorilla infant who is learning what 
should and shouldn't be eaten through observation. Source: Sarel Kromer. https://commons.wikimedia.org/ 
wiki/File:Gorilla_mother_and_baby_at_Volcans_National_Park.jpg. 
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2.5.3 Observational Learning 


Observational learning is a form of social 
learning that occurs through watching the 
behaviour of others. As a result, we can 
assume that learning occurs during observa- 
tion. Observation of innovative behaviours 
may result in faster acquisition of adaptive 
novel behaviours in a group, but in doing so, 
may also enhance an individual member’s 
chances of surviving and reproducing (Yeater 
and Kuczaj 2010). Observational learning 
has been reported in free-ranging individuals 
of many species, especially non-human 
primates, but also many other mammals as 
well as avian species. 

One of the most well-known examples of 
observational learning is that wild and labo- 
ratory rats gain information about both the 
saliency and noxiousness of unfamiliar foods 
by observing others (Galef et al. 1984). Many 
rodents, both laboratory and free-roaming, 
avoid unfamiliar foods and rely instead on 
social experience to inform them of the rela- 
tive safety of new food sources. Consider for 
a moment if animals needed to directly sam- 
ple all unfamiliar foods themselves. In such a 
scenario, there would be a very high risk of 
consuming an item that could be highly 
toxic, which would have a fatal consequence 
for the individual. Opportunities to learn 
how food items should be most efficiently 
processed or obtained prior to eating can 
come from observing others as well. Through 
observational learning, great tits have also 
been able to successfully learn how to peck 
through the sealed caps of milk bottles to 
obtain the milk within. 

Dolphins have also demonstrated the use 
of social learning. Bender et al. (2009) found 
that Atlantic spotted dolphin mothers 
(Stenella frontalis) used observational learn- 
ing to teach their calves foraging techniques. 
Mothers chased prey for longer periods of 
time and made more referential body pointing 
movements while foraging when naive calves 
were present, suggesting that such behaviours 
provide extended opportunities for the calves 
to observe the mother’s behaviour. In addi- 


tion, when mothers were foraging with their 
attentive calves, the mothers sometimes 
would let the prey escape and burrow into 
the sand before recapturing the prey, and even 
allowed calves to chase the prey. By altering 
their foraging strategies, the mothers 
increased their calves’ interest in the prey 
and provided a rich opportunity for the calves 
to learn foraging behaviours through the pro- 
cess of observational learning. 

A major preoccupation for animals in the 
wild is to avoid predators, so we would expect 
natural selection to favour the ability to learn 
such things as recognising a predator, 
responding appropriately to different kinds of 
predators, and avoiding places where preda- 
tors are likely to be. In turn, we would expect 
predators to learn how to recognise prey, how 
to respond to the prey animal’s antipredator 
behaviours, and where to find the best places 
to encounter prey. Much research has been 
undertaken on alarm calls, which in a num- 
ber of species such as vervet monkeys C. 
aethiops (Seyfarth and Cheney 1986) and 
Belding’s ground squirrels Spermophilus 
beldingi (Mateo 1996; Mateo and Holmes 
1997) are specific for different categories of 
predators, promote different responses when 
heard by others, and are learning from other 
members of the group (Griffin 2004; Hollén 
and Radford 2009). Some animals also learn 
and respond to the alarm calls of other spe- 
cies. For example fairy wrens (Malurus cya- 
neus) learn the acoustically similar alarm calls 
of the scrub wren (Sericornis frontalis), and 
also the acoustically dissimilar calls of the 
honeyeater (Phylidonyris novaehollandiae) 
(Magrath et al. 2009). Predators, of course, 
have to learn something about prey too. 
Meerkats (Suricata suricatta), for example, 
teach their pups prey-handling skills by pro- 
viding them with opportunities to interact 
with live prey (Thornton and McAuliffe 
2006). And prey species are likely to evolve 
antipredator strategies where the predator 
may need to learn a discrimination or a new 
behaviour. Some prey species evolve apose- 
matic colouration, warning potential preda- 
tors that they are distasteful, toxic, or in some 


way dangerous. Predators learn to discrimi- 
nate and subsequently avoid prey with these 
warning colours (Lindström et al. 2001; 
Svadova et al. 2009). 

It is, of course, not only predators who 
benefit from learning about how to acquire 
and process food. Some of the earliest evi- 
dence for social learning came from experi- 
ments showing how wild and laboratory rats 
gain information about the palatability and 
toxicity of unfamiliar foods by observing oth- 
ers (Galef et al. 1984). As opportunistic 
omnivores, rats can thus learn quickly to 
avoid dangerous novel foods without having 
to sample them all themselves. Opportunities 
to learn about what items can be safely eaten, 
and how food items should be processed 
prior to eating, can come from observing 
others, but also from being provided with 
samples of different foods to practice with, as 
for example in gorilla parenting (G. gorilla) 
(Nowell and Fletcher 2008; see Figure 2.3), 
and encountering food items previously pro- 
cessed by others, for example capuchins C. 
apella finding bamboo segments previously 
opened to extract beetle larvae by other 
members of the group (Gunst et al. 2008). 

Apart from finding food and avoiding 
becoming food, the other main preoccupation 
for wild animals is to reproduce. Successful 
reproduction involves finding and selecting 
appropriate mates, engaging in copulation, 
and promoting the survival of offspring. A 
good example of the role of learning in this 
comes from studies of sexual imprinting, 
where young animals learn the characteristics 
of potential mates (such as species-member- 
ship), but also who to avoid mating with 
(because of genetic relatedness), and thus 
develop sexual preferences. Thus mate choice 
and subsequent species divergence can be 
influenced by learned preferences (Irwin and 
Price 2001; Witte and Nobel 2011). 


2.5.4 Imitation, Emulation, 
and Cultural Transmission 


Imitation and emulation are also considered 
types of social learning, albeit with more 
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stringent criteria. They both involve sharing 
information between conspecifics and 
sometimes also across generations within a 
species. Evidence of these types of social 
learning as it occurs in the wild may provide 
evidence for cultures in the animal kingdom. 


2.5.5 Difficulties in Determining 
Learning Type 


Cetaceans are also known to be highly imita- 
tive and capable of social learning, both in 
the wild and in captivity (Kriitzen et al. 2005). 
Killer whales (Orcinus orca) capture seal 
pups by intentionally stranding on breeding 
beaches off the coast of Argentina (Guinet 
and Bouvier 1995). Adult females modified 
their stranding behaviour in the presence of 
naive juvenile calves, suggesting that females 
were providing the calves with opportunities 
to observe various stranding techniques that 
could be used to capture seal pups. Guinet 
(1991) suggested that killer whale calves 
developed intentional stranding foraging 
skills through imitation of the successful 
hunting behaviours of their mothers (or 
other relatives). Dolphins have been shown 
to copy the actions of another dolphin for a 
food reward but can do so even when they 
are blindfolded (Jaakkola et al. 2010). Some 
have suggested that the observer dolphin 
may accomplish this by using the sound 
produced by the motions of the other dol- 
phin or perhaps through vocal communica- 
tion occurring between the dolphins (but 
outside the range of human hearing). 
Horner and Whiten (2005) investigated 
emulation in wild-born chimpanzees from 
an African sanctuary and compared their 
behaviour to three- to four-year-old children 
who observed a human demonstrator use a 
tool to retrieve a reward from both a clear 
and an opaque puzzle-box. In the opaque 
condition, it was impossible to differentiate 
between the relevant and irrelevant parts of 
the demonstration, whereas, with the clear 
puzzle-box, it was possible to differentiate 
between the relevant and irrelevant responses 
made by the demonstrator necessary to 
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obtain the reward. When chimpanzees were 
presented with the opaque box, they repro- 
duced both the relevant and irrelevant 
actions, thus imitating the overall structure 
of the task. When the box was presented in 
the clear condition they instead ignored the 
irrelevant actions in favour of a more effi- 
cient, emulative technique. These results of 
Horner and Whiten (2005) suggest that emu- 
lation is a preferred strategy of chimpanzees 
when a demonstrator’s necessary actions are 
observable, whereas this was not the case 
when the demonstrator’s actions were not 
observable (i.e. with the opaque puzzle box). 
Interestingly, children employed imitation to 
solve the task in both conditions, even 
when it was not most efficient. The authors 
suggested that the difference in strategies 
between children and chimpanzees might be 
due to a greater susceptibility of children to 
cultural conventions, that is, where perform- 
ing the actions of the demonstrator tends to 
be rewarded. 

In wild populations, it can be difficult to 
identify the transmission of a behaviour 
based on social or observational learning; 
this can also be the case in captive settings 


(see Figure 2.4). A behavioural trait is con- 
sidered to vary culturally if it is acquired 
through social learning from conspecifics 
and transmitted repeatedly within or 
between generations. Although we discussed 
tool use previously, there is also scientific 
evidence that tool use is socially learned in 
the wild. This should come as no surprise 
because, as previously mentioned in the defi- 
nition set forth by St Amant and Horton 
(2008), tool use can also be used to mediate 
information between the tool user and the 
surrounding environment, including other 
animals in the environment (St Amant and 
Horton 2008). Social learning of tool use in 
orangutans was demonstrated experimen- 
tally by Call and Tomasello (1994). Of 16 
orangutans, 8 individuals observed a human 
demonstrator use a rake-like tool to extract 
an unattainable, high-value food. Whereas 
the remaining eight individuals observed 
the demonstrator use the tool in a different, 
non-functional way. Interestingly, there were 
no behavioural differences observed between 
the two groups of orangutans studied; 
instead, many individuals appeared to rely 
on idiosyncratic trial-and-error rather than 


Figure 2.4 While the walruses here look like they're imitating their keeper, it is difficult to know how this 
behaviour originated without observing the animals more fully. Source: Katharina Herrmann. 


mimicking their use of the tool in the same 
way as the demonstrator did. As you might 
have suspected based on your reading from 
the prior section, these findings suggest that 
these particular orangutans were displaying 
an excellent example of emulation learning, 
but not imitation learning. Nonetheless, it 
is a clear demonstration of how tool use can 
at least be facilitated by observing another 
social being engaging with the tool. 

Another example is that different types of 
tool use are transmitted and practiced by 
individual free-ranging animals of different 
communities. However, individuals within 
the same community often demonstrate 
similar if not identical types of tool use. 
Although chimpanzees are perhaps the most 
well recognised species to exhibit commu- 
nity effects of tool use, cultural transmission 
of tool use has also been reported in wild 
bottlenose dolphins, specifically the trans- 
mission of sponging from mother to female 
offspring (Krutzen et al. 2005). Sponging, as 
discussed previously, is significantly sex 
biased to females, making it comparable 
with sex differences in learning tool use in 
chimpanzees. 


2.6 Learning in Response 
to Human-induced Changes 


Individuals may also learn how to behave in 
response to anthropogenic changes in their 
natural environments. Many species may 
alter their behaviour to avoid human-dense 
or human-disturbed areas. However, in some 
cases, species may change their dispersal or 
foraging patterns if a plentiful source of food 
is available in human-changed landscapes. 
For example, southern stingrays (Dasyatis 
americana) at Stingray City Sandbar (SCS) in 
the Grand Cayman Islands have been receiv- 
ing supplemental feedings as a result of eco- 
tourism for nearly 30years. Scientists, using 
tag-recapture data and acoustic telemetry 
field methods, were able to collect data on 
activity patterns of stingrays at this site and 
compare to stingrays at other control sites 
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where ecotourism and supplemental feedings 
were not occurring. The human-influenced 
stingrays’ had significant alterations to their 
natural activity patterns and habitat use 
relative to stingrays at wild control sites (i.e. 
non-tourism sites). In contrast to nocturnal 
stingrays at control sites, supplemented 
stingrays were constantly active during the 
day with little movement at night, stayed in 
close proximity to the ecotourism site, and 
exhibited differently distributed social 
behaviour. Although these behavioural 
changes may be adaptive to this population 
of stingrays in the short-term (ie. direct 
access to food with relatively few costs 
incurred), supplemental feeding has strik- 
ingly altered movement behaviour and spa- 
tial distribution of the stingrays, and 
generated an atypically high density of ani- 
mals at SCS, which could have downstream 
fitness costs for individuals and potentially 
broader ecosystem effects (Corcoran et al. 
2013). Given the popularity of stingray inter- 
action exhibits at many zoos and aquariums, 
these may be viable alternatives to ecotour- 
ism interactions without the risk of influenc- 
ing endemic populations of species and 
their ecosystems. Zoos and aquariums can 
also be useful in sending conservation mes- 
sages about the impact of human-induced 
changes in native habitats, as well as what 
animals can learn as a result of changing 
environmental conditions (see Figure 2.5). 


2.7 Limitations of Wild 
Animal Studies 


Although this chapter covered a great deal of 
in situ examples of learning and cognitive 
abilities in wild animals, it should be noted 
that these studies are difficult to carry out 
compared to studies involving captive coun- 
terparts. Relative to research in artificial set- 
tings, cognitive research on wild animals is 
still lacking in some areas. This discrepancy 
between findings of cognitive abilities in wild 
and captive animals is due to a number of 
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Figure 2.5 Carefully thought out environmental 
enrichment provision (a plastic drum) provides this 
polar bear with an object to manipulate, whilst 
raising awareness in zoo visitors about the disaster 
that is ‘plastics in our oceans’ Source: Vicky Melfi. 


important distinctions between captive and 
wild settings in our abilities to record obser- 
vations and conduct experiments. First, wild 
animals are simply more difficult to see and 
to get to, to enable data collection. Second, 
the wild setting typically allows for a lower 
degree of experimental control. Rigorous 
experimental control and the ability to 
manipulate only certain variables while 
leaving others constant over time is often 
required to be able to demonstrate and pro- 
vide convincing evidence of many of the cog- 
nitive abilities discussed above and to provide 
convincing evidence and replicate findings. 
These are often prerequisites to publishing 
findings as well as disseminating information 
to broader scientific audiences. A third (and 
related) difficulty of conducting research on 
cognitive abilities in the wild is that free- 
roaming individuals are often difficult to 
recognise individually. A final difficulty of 
conducting field research is that it can be 


substantially more expensive and time- 
intensive than captive studies. For example, 
transporting and housing research staff at 
field stations, purchasing sophisticated 
equipment for tagging and tracking individu- 
als over potentially large ranges as well as for 
monitoring behaviour are all likely costs that 
can be incurred when conducting research 
with wild animals. Considering the cost and 
time expenses one may need to account for 
when studying animals in the wild, we may 
expect that field research is limited by fund- 
ing constraints than are studies that can be 
done in relatively artificial environments. We 
should keep in mind, however, that one 
important potential advantage of studying 
wild individuals is that we are more likely to 
observe behaviours that are the cumulative 
result of natural selection. 


2.8 A Final Reminder: 
Using Different Approaches 
to Understand Learning 
and Behaviour 


There is genetic variation in many behav- 
ioural traits, and this provides the raw mate- 
rial for the evolution of behaviour through 
natural selection, but whatever it is that the 
genes are doing to bring about that variabil- 
ity, they are doing it in an environment; both 
the external environment that the animal 
lives in and the internal environment within 
the animal’s body. Taken together, all of this 
variability means that while closely related 
animals have similar behaviours, there may 
also be considerable individual differences in 
behaviour. How much they do this depends 
on what sort of environment it is, what sort 
of animal it is, and what sort of experiences 
that animal has. For this reason it makes no 
sense to ask how much of a particular behav- 
iour an animal exhibits is due to its genes and 
how much to is due to its environment. 

One of the many remarkable things about 
animals is their ability to use their experi- 
ences to modify their behaviour. This is such 


a prominent feature of our own lives that it is 
easy to take learning for granted, but we can 
also often assume that much of what ani- 
mals do is in some way innate, and does not 
require learning. The field of animal behav- 
iour has long been influenced by two differ- 
ent traditions; on one hand, comparative 
psychology, promoted the view that most 
behaviour was learned, primarily through 
conditioning, and that these processes were 
best studied in the laboratory, whereas ethol- 
ogy (and more recently, behavioural ecology) 
promoted the view that most behaviour was 
innate, the result of evolutionary processes, 
and that these processes were best studied in 
the animals’ natural habitat. More recently, 
the two approaches have started to come 
together, with more demonstrations of ani- 
mals’ learning abilities that have been observed 
in the wild, and how this influences their 
evolution (Dukas 2004; Shettleworth 2001). 
We know today that certain sequences 
of behaviours are provided by genetic pro- 
cesses. These sometimes exhibit variability 
and the behaviours that are expressed, can be 
changed through developmental processes 
and learning during the lifetime of the animal. 
Hatchery-reared salmon (Salmo salar) show 
a greater response to predator odours at 
10-15 weeks of age than at 26-36 weeks, and 
this recognition of the odour is innate. But 
they have a peak of learning about predator 
odours at an age of 16—20 weeks, when they 
would, if in the wild, change habitats, and 
this learning doesn’t occur in the hatchery, 
leading to a decline in responsiveness of 
older fish (Hawkins et al. 2008). Squirrel 
monkeys (Saimiri sciureus) show an intense 
fear of snakes if they are wild-born or labora- 
tory-born, but not if they are laboratory-born 
but not fed on insects, suggesting that expe- 
rience of insects sensitises the monkeys to 
fear of snakes (Masataka 1993). Wild-caught 
and naive hand-reared blue tits and coal tits 
avoided and did not attack aposematic 
firebugs (which were novel to all the birds), 
indicating innate recognition, whereas in 
the related great tits and crested tits the wild- 
caught birds avoided the bugs but the hand- 
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reared birds had to learn to avoid them 
(Exnerová et al. 2007). Bumble bees (Bombus 
terrestris) have innate preferences for flowers 
of certain colours, but learn new preferences 
through reinforced exposure to different 
colours (Gumbert 2000). 

All of this, of course, has important implica- 
tions for the way we manage animals in zoos. 
The aim to maintain captive animals with all 
of their species-appropriate behaviours must 
clearly be not just to prevent the loss of 
behaviour through inbreeding or inadvertent 
genetic selection (i.e. ‘domestication’), but 
also to ensure that they learn about as many 
as possible of the things that those species 
would learn about in the wild. These can 
range from learning about species-identity 
(e.g. ensuring that hand-reared birds do not 
imprint on the wrong species) to acquiring 
food-handling and predator-avoidance skills 
(particularly if the animals are destined for 
reintroduction to the wild). We know from 
our domesticated species that behaviours do 
change in comparison with the non-domesti- 
cated forms, and this can affect learning. For 
example, domesticated guinea pigs (Cavia 
porcellus) are less bold and aggressive than 
wild cavies, but are able to learn associations 
faster (Brust and Guenther 2014). Bengalese 
finches were domesticated from the white- 
rumped munia (Lonchura striata) on criteria 
related to good parenting ability, but their 
song learning has been affected too, with the 
munias showing a much more accurate 
learning of song from than the finches 
(Takahasi and Okanoya 2010). Hatchery- 
reared trout (Salmo trutta) show faster learn- 
ing than wild trout when foraging on cryptic 
prey (Adriaenssens and Johnsson 2011). 
Long-term captivity can therefore influence 
what the animals learn, but also their ability 
to learn, sometimes in unexpected ways. 
Similar things appear to be true for animals 
that are not domesticated, living in long-term 
captivity. Captive spotted hyaenas (Crocuta 
crocuta), for example, were more successful 
at solving a novel problem and showed a 
greater diversity in their exploratory behav- 
iours when first interacting with the problem 
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than wild hyaenas. This appears to be because 
the captive animals were less neophobic and 
more exploratory than their wild counterparts 
(Benson-Amram et al. 2013). When they eat 
nettles, zoo gorillas process the plants in a 
different way from that of wild gorillas, sug- 
gesting that while the manual skills are 
innate, the precise techniques are acquired 
through enculturation (Byrne et al. 2011). 
More of these kinds of studies need to be 
done to help us understand how learning and 
its contribution to naturalistic behaviours are 
affected over long-term captivity. 


2.9 Summary and Conclusions 


This chapter provided an overview of the 
variety of cognitive abilities documented in 
wild animals. It is highly adaptive and impor- 
tant for individuals across species and habi- 
tats to learn in the wild. The physical and 
social environments that animals live in are 
dynamic, and it should follow that behaviours 
are able to be dynamic too. Differences in 
learning abilities are to have lifetime benefits 
as well as evolutionary consequences with 
respect to foraging, reproduction and sur- 
vival success. Behaviour is the product of 
both natural selection as well as an individual 
animal’s external and internal (biological) 
environments. Great variability in behaviour 
occurs both between and within species; even 
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The Ultimate Benefits of Learning 
Kathy Baker and Vicky A. Melfi 


3.1 Introduction 

One of the first theories or concepts univer- 
sity undergraduates studying an animal 
behaviour degree come across in their aca- 
demic careers is likely to be Tinbergen’s four 
‘questions’ relating to animal behaviour. 
Proposed in his (1963) article ‘On aims and 
methods of ethology; the four fundamental 
questions, sometimes considered to be prob- 
lems, and sometimes termed whys, of animal 
behaviour have had a lasting appeal and 
application within biology and changed little 
in over 50years since their first inception 
(Bateson and Laland 2013). Tinbergen iden- 
tified four fundamentally different questions 
that can be asked to explain animal behav- 
iour which were: how does the behaviour 
contribute to the animals’ survival, what is it 
for (survival/function); how has the behav- 
iour changed over the animals’ lifetime, how 
did it develop (ontogeny/development); how 
has the behaviour evolved over time within 
the species, how did it evolve (evolution/phy- 
logeny); and how is the behaviour caused 
physiologically, how does it work (causation/ 
mechanism). The four questions can be 
broadly split into two categories; proximate 
and ultimate explanations for behaviour 
(Mayr 1961). Ultimate explanations consider 
the fitness consequences of a trait and thus 


whether it is selected (survival value and 
evolution), whilst proximate explanations are 
concerned with the physiological mecha- 
nisms which enable a trait to be performed 
(causation and ontogeny). 

Proximate explanations for learning are 
discussed to some degree in other chapters 
within this book, with an emphasis on ontol- 
ogy rather than causation, i.e. how learning 
develops within an animal's lifetime, which is 
explored in discussions about the processes 
and methods of learning (e.g. Chapters 1 and 
4). In the current chapter we will focus on the 
ultimate explanations for learning; how learn- 
ing can effect survival of an individual and 
evolution of a species. This focus will also 
explore why certain learned behaviours 
evolve in certain species and not others? We 
will begin by conducting a brief review of 
current literature on the survival value of dif- 
ferent learned behaviours such as predator 
recognition and highlight case studies where 
behaviours with a learned component have 
determined the extent to which the species 
has succeeded, or failed, during reintroduc- 
tion attempts. We will then explore the less 
obvious benefits of the learning process itself, 
such as enhanced brain development, which 
may not have immediate or obvious benefits 
to inclusive fitness but no doubt offers poten- 
tial survival/reproduction advantages. 
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3.2 Survival Value of 
Learned Behaviours 


As Tinbergen himself stated ‘the ultimate test 
of survival value [of a behaviour] is survival 
itself, survival in the natural environment’ 
(Tinbergen 1963, p. 423). Animals evolve 
cognitive abilities, as they would physical or 
behavioural abilities, to deal with challenges 
faced in their wild ecological niches (Meehan 
and Mench 2007). One concern regarding 
zoo populations is that animals will lose their 
natural survival behaviours (sometimes 
referred to as traits or skills [Snyder et al. 
1996]), or their ability to cope with these 
challenges (Hill and Broom 2009), due to not 
being subjected to natural phenomenon such 
as predation (see Chapter 12). Some survival 
behaviours are instinctive and we observe 
these behaviours regardless of whether ani- 
mals are wild or captive. For example in many 
primate species that conduct arboreal loco- 
motion ‘ventral clinging’ behaviour in infants 
is essential; offspring must cling tightly to 
their mothers as falling would undoubtedly 
lead to death, and in many species we see this 
instinctive clinging behaviour within hours 
of birth (see Figure 3.1). However responding 
to predator alarm calls may require a much 
longer period of development, for example in 
wild vervet monkeys (Chlorocebus pygeryth- 
rus) the production of vocalisations in the 
correct social context, and the correct 
response to others’ vocalisations, gradually 
develops across the first four years of life 
(Seyfarth and Cheney 1986). Within the zoo- 
logical environment we are uniquely placed 
to evaluate the survival value of learned 
behaviours through evaluating the success, 
or indeed failure, of reintroduction attempts. 
A generalised benefit for zoo animals of 
learning appropriate behaviours is that it will 
aid reintroduction attempts as they require 
animals to demonstrate suitable ‘survival 
behaviours’ (Rabin 2003). We can therefore 
highlight the survival value of learning by 
focusing on which of these behaviours appear 
to have a learned component, i.e. are less 
reliant on instinct and instead the behav- 
iour develops within an animal’s lifetime. 


Figure 3.1 An example of the innate behaviour 
displayed here by a newborn silvery gibbon 
(Hylobates moloch); ventral clinging displayed by 
newborn primates is essential to their survival. 
Source: reproduced with permission of Chester Zoo. 


Historically the distinction between instinc- 
tive or learned (nature vs nurture) behav- 
iours has been controversial. But it is 
generally considered that behavioural ontog- 
eny is a complex interplay between genetics 
and the environment (Barlow 1991), where 
some behaviours arise from a greater contri- 
bution of instinct or learning. 

In order to explore survival behaviours 
we conducted a brief review of recent 
(published since 2005-2018) studies on 
reintroduction attempts. The review was 
conducted using results from a ‘Web of 
Science’ database search, where the search 
terms were ‘reintroduction*behaviour’ and 
‘reintroduction*learning’ Studies included 
in the review were: reintroductions of cap- 
tive born and raised individuals (from zoos 
or other captive environments); animal 
translocations, as they represented animals 


being moved from one habitat to another, 
where learned behaviours gained in the 
original habitat may not necessarily corre- 
spond to the behaviours required for sur- 
vival in the new habitat; and studies which 
either directly demonstrated or formed a 
strong conclusion regarding the causes of 
reintroduction success and/or failure. The 
main factors affecting the 116 reintroduc- 
tion studies, which met our criteria are 
illustrated in Figure 3.2. We have provided 
a discussion of these main factors, along 
with a case study, to better understand how 
learning within zoos is essential for the long 
term survival of animals if reintroduced; 
and likely results in animals which are bet- 
ter representatives of their wild counter- 
parts in zoo education. 


3.3 Survival Behaviours 
‘Lost’ in Captivity 


3.3.1 Antipredator Behaviour 


‘Antipredator behaviour can be viewed as 
falling along a continuum of innateness. At 
one extreme some defence behaviours are 
expressed fully on first encounter. Most other 
antipredator behaviours to some extent 
depend on experience’ (Griffin et al. 2000, 
p. 1320). With this in mind it is unsurprising 
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that in our review, and indeed other reviews 
of reintroduction attempts (e.g. Moseby et al. 
2011; Reading et al. 2013), the most impor- 
tant factor influencing the success or failure 
of reintroduction programmes is the exhibi- 
tion of antipredator behaviour (Figure 3.2). 
Recognition of predators’ visual and sensory 
cues and appropriate responses such as 
fleeing or increasing vigilance time have 
been shown to be affected by time in captiv- 
ity and influence the success of reintroduc- 
tions. For example during a study, captive 
peccaries (Pecari tajacu) did not respond to 
either canine or feline predator models by 
fleeing or showing threat displays, so would 
require periods of antipredator training 
should they be fit for reintroductions (de 
Faria et al. 2018). 

What appear to be small differences in 
activity budgets, may belie larger issues; in 
this context small differences in grey par- 
tridge (Perdix perdix) behaviour appear to 
affect antipredator behaviour. In order to 
assess whether released grey partridges dis- 
played appropriate survival behaviours, 
Rantanen et al. (2010) conducted a two year 
experiment in Gloucestershire, UK, during 
2006-2007. The study birds originated from 
a game farm where they had been bred in 
captivity for seven generations, before being 
released at four different sites on arable 
farms. Each covey (family group) consisted 
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Figure 3.2 Factors affecting either success or failure of reintroduction attempts from the years 2005 to 2018. 


Source: reproduced with permission of the authors. 
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of 9-16 young and their foster parents (birds 
were brood reared artificially until three 
weeks and then fostered to an adult pair). 
Nineteen or twenty coveys were released on 
each of the four study sites when birds were 
four/five months old. The authors radio 
tagged 4/5 random birds from each covey 
resulting in 101 tagged birds in 2006 and 92 
tagged birds in 2007. Behavioural observa- 
tions of tagged birds were conducted after 
release, and mortality rates were also 
recorded. The released partridges showed 
poor vigilance behaviour compared to their 
wild counterparts; the mean percentage of 
individuals’ activity budget included 3.8- 
5.4% of vigilance behaviour (2006-2007). 
Whereas comparable results from a wild 
study, across 20 sites in lowland UK farm- 
land, observed wild birds spending 43% of 
their time in vigilance behaviour. Wild par- 
tridge also show a strong negative correlation 
between vigilance and group size, a relation- 
ship not seen in released animals. These stud- 
ies demonstrate that the captive bred birds 
were not behaving adaptively to wild condi- 
tions, insofar as their performance of vigi- 
lance behaviour was too low and so they were 
at risk of predation (Rantanen et al. 2010). 

Many antipredator behaviours that are 
considered ‘lost’ in captivity can be trained 
pre-release, i.e. through operant condition- 
ing as discussed in Chapter 12; in brief, pair- 
ing a stimulus associated with a predator (e.g. 
visual, olfactory, auditory cues) with a stimu- 
lus perceived to be aversive (e.g. loud noise), 
has been used to train numerous different 
species to successfully avoid and or respond 
appropriately to predators. Allowing poten- 
tial reintroduction candidates to experience 
a predator can confer behavioural benefits. 
For example in the case of burrowing bet- 
tongs (Bettongia lesueur), a small marsupial, 
captive individuals raised in conditions 
where they were exposed to feral cats on a 
regular basis displayed greater flight distance 
behaviour post-release than cat-naive indi- 
viduals (West et al. 2018). 

That these survival behaviours, which are 
seemingly ‘lost; can be stimulated through 


the provision learning opportunities and 
training techniques, highlights the impor- 
tance of providing adequate learning oppor- 
tunities within zoo environments (see 
Chapter 5). Whether the zoo housed animals 
are to be used for reintroduction attempts 
themselves or not, survival behaviours 
and ensuring animals are developing a full 
behavioural repertoire is beneficial (Reading 
et al. 2013). 


3.3.2 Habitat Use 


Within our review making appropriate use of 
the habitat was the next most important fac- 
tor in determining the success or failure of 
reintroduction attempts; as evidenced by it 
appearing in 20/116 studies within this 
review. With the studies reviewed, consider- 
ation of habitat use ranged from the ability to 
establish appropriate territories (Dunston 
et al. 2017) to dispersal patterns throughout 
the habitat (Richardson and Ewen 2016). 
Incorrect habitat use may also interact, and 
effect the successful display of other behav- 
iours such as antipredator strategies. For 
example captive ratsnakes (Pantherophis 
obsoletus) held in captivity were less likely to 
survive reintroduction compared to translo- 
cated ratsnakes. This difference was thought 
to stem from the fact that captive individuals 
showed reduced concealment behaviour 
which made them visible to predators. 
Interestingly this study also showed a nega- 
tive relationship between time spent in cap- 
tivity and survival, indicating that short 
periods of time spent in captivity may have 
less of an effect on the display of these sur- 
vival behaviours in this species (DeGregorio 
et al. 2017). The importance of habitat related 
behaviour on the success of reintroduction 
attempts becomes even clearer when explor- 
ing hard vs soft release techniques. Soft 
release, generally allows the animal to grow 
accustomed to the habitat, usually whilst it is 
still being provisioned and/or offered protec- 
tion from predators whilst hard release does 
not offer any buffer to the reintroduced ani- 
mals (e.g. de Milliano et al. 2016). 


Soft release techniques may allow animals 
more time to learn about the new environ- 
ment around them and behaviourally adapt 
accordingly. For example, in bird studies in 
particular, early dispersal from the release 
site is cited as a reason for reintroduction 
failure as the birds do not have the time to 
form pair bonds (Wang et al. 2017). Crested 
ibis (Nipponia nippon) under soft release 
conditions remained closer to the release site 
and flocked more rapidly, compared to those 
birds which were reintroduced using the 
hard release technique; it is suggested that 
both behaviours seen at soft release might 
offer a social advantage, in terms of facilitat- 
ing the acquisition of mates (Wang et al. 
2017). Interestingly in this example the sur- 
vival rates of the two groups of birds remained 
similar, which poses the question of whether 
soft release programmes are important for 
encouraging habitat and social behaviours 
but may not result in a direct survival benefit 
for the released individuals. 


3.3.3 Social Behaviour 


The main issue relating to how social behav- 
iour negatively effects reintroduction success 
seems to revolve around reintroduced animals 
inappropriately responding to social cohorts; 
responding to conspecifics with inadequate 
courtship behaviour which limits breeding 
opportunities, or engaging in aggression with 
superior adversaries potentially ending in 
fatality. The importance of captive rearing con- 
ditions on the exhibition of appropriate social 
behaviour has been demonstrated in the 
endangered Mexican fish (Skiffia multipunc- 
tata; Kelley et al. 2005). Fish raised in labora- 
tory conditions (indoor aquaria), were 
observed to exhibit more courtship behav- 
iours, and were generally more aggressive 
towards competitors, than their counterparts 
raised in semi-natural conditions (outdoor 
ponds), either in single taxa or mixed taxa 
groups. This difference in behaviour is poten- 
tially due to higher stocking densities in labo- 
ratory conditions, therefore males were more 
likely to encounter females and thus display 
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more courtship behaviour. We may expect that 
fish that display higher levels of courtship 
behaviour are advantaged. Thus fish reared in 
higher stocking densities might be more suc- 
cessful if included in release programmes, as 
more courtship behaviours and greater aggres- 
sion directed at rivals would potentially lead to 
more and/or better mates which would lead to 
greater inclusive fitness. However those fish 
which perform elaborate courtship displays 
and territorial fights, are also at risk of higher 
detection by predators. Therefore as the 
author concluded, captive-rearing conditions 
which promote the development of risk 
adverse behaviours, in this case fewer courtship 
and aggressive displays, would be favoured for 
reintroduction (Kelley et al. 2005). 

The ultimate social indicator as to whether 
reintroductions have been successful is the 
ability of the reintroduced animals to repro- 
duce. A review of artic fox (Vulpes lagopus) 
reintroductions since 2015 showed that the 
release of 385 individuals (over the course of 
7 years) had resulted in 3 stable populations 
and most importantly, estimations that the 
number of wild-born pups descended from 
captive individuals had exceeded 600 (Landa 
et al. 2017). Artic fox introduction sites 
included artificial dens and food dispensers; 
methods of provisioning which appear to 
convey benefit in allowing the artic foxes 
time to learn about their new environment 
through soft release. 


3.3.4 Feeding and Foraging 


The development of inadequate foraging and 
feeding strategies is another key behavioural 
deficiency reported to lead to either success 
or failure in reintroduction programmes. For 
the same reason that antipredator behaviour 
is so essential for successful reintroduction, 
so too it is imperative that animals do learn 
how to obtain and process food resources; 
without these vital survival behaviours the 
ultimate negative consequence occurs, death. 
Released animals can differ from wild coun- 
terparts in relatively simple aspects of feed- 
ing and foraging such as the time of day they 
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feed. Released grey partridges (P. perdix), for 
example, feed throughout the day rather than 
concentrating feeding bouts around dawn 
and dusk, as their wild counterparts do 
(Rantanen et al. 2010). This could be a result 
of the consistency of food availability in cap- 
tivity, which leads to captive birds feeding 
throughout the day or it is possible that the 
birds are less efficient at feeding in the wild 
and therefore require more time to gather an 
adequate amount of energy from their food 
(Rantanen et al. 2010). 

The ability to catch live prey is often 
reported as a reason for failed mammalian 
carnivore reintroductions (Jule et al. 2008), 
but it is likely to be as important in bird and 
reptile species destined for reintroduction 
too. A study by DeGregorio et al. (2013) dem- 
onstrated the importance that captivity can 
have on ratsnake foraging behaviour. 
Ratsnakes (Elaphe obsolete) that had been 
kept in captivity short term (under 2 weeks) 
reacted correctly to prey and at higher rates 
than counterparts who had been in captivity 
longer (between 1 and 60 months). Ratsnakes 
which had been in captivity short-term chose 
the correct arm (baited vs empty) of a three 
arm feed choice maze, and approached prey 
faster, than snakes kept in captivity longer 
term. Other variables such as time since last 
meal and body condition of snakes did not 
have an effect on feeding behaviour. There 
also appeared to be relationships between the 
type of prey cue provided and the snake reac- 
tions. Ratsnakes held in captivity short term 
reacted to prey at greater rates than expected 
by chance after chemical and visual cues, and 
when they were combined; they responded 
most quickly with a chemical cue alone. In 
contrast, ratsnakes held in captivity long term 
showed no trends, in either reaction to prey or 
latency to approach correct prey dependant 
on prey cue. The authors suggest that because 
ratsnakes in captivity are generally managed 
on a diurnal feeding pattern, that the longer 
they stay in captivity the less able they are to 
adapt to different prey items; which is prob- 
lematic for a species which shifts from diurnal 
to nocturnal feeding strategies in the wild 
(DeGregorio et al. 2013). 


As with antipredator training, operant 
conditioning can be used to enhance 
appropriate feeding/foraging behaviour. 
Conditioned taste aversion techniques have 
been used to encourage animals to avoid 
potentially toxic prey (e.g. Cremona et al. 
2017), or undesirable food items (such as 
commercial crops), and exposing predators 
to live prey pre-release greatly increases their 
chances of successful hunting post-release 
(e.g. Houser et al. 2011). 


3.3.5 Other Learned Factors 
Affecting Reintroduction 


In many studies no one specific behaviour 
was cited as the reason for success and/or 
failure of a reintroduction attempt, but gen- 
eral differences in behaviour expressed by 
wild and captive conspecifics as a result of 
captivity were reported. For example north- 
ern water snakes (Nerodia sipedon sipedon) 
were the subject of an experimental test, of 
the feasibility of common reintroduction 
strategies, using assessments of post-release 
behaviour and physiological variables as 
indicators of success (Roe et al. 2010). Three 
groups of water snakes were compared, wild 
snakes at the study site, wild snakes translo- 
cated from their original range to the study 
site, and snakes reared in captivity at acceler- 
ated growth rates; a technique known as 
head-starting where the aim is to maximise 
growth rates and thus survivability upon 
release. All animals were captured and radio 
transmitters surgically inserted, after a 
7—11day recovery all snakes were released 
into a 500ha nature reserve managed by the 
nature conservancy in northeast Indiana, 
USA. Snakes were located once a week dur- 
ing the active season (May-Sep), every 
twoweeks during hibernation ingress and 
egress and once per month for the overwin- 
tering period. The captive reared snakes 
moved less, traversed smaller areas of land, 
and selected inadequate (not representative 
for the species) habitat; compared to the 
other two wild snake groups. The captive 
reared snakes were also rarely observed 
basking, foraging, or travelling and left their 


hibernation refuge one month earlier than 
resident snakes. As a result they failed to gain 
weight and had high rates of mortality in the 
overwintering period (Roe et al. 2010). 

In summary, many behaviours have been 
shown to get ‘lost’ in captive populations and 
as such this can have substantial impacts on 
the likelihood that reintroduction attempts 
are successful. There are however, many 
techniques which employ learning theory 
such as operant conditioning (see Chapter 12) 
and species appropriate environmental 
enrichment (see Chapter 6), which are both 
discussed in more detail elsewhere in this 
text, which can bridge the learning gap 
between captive and wild environments (see 
Chapter 5). 


3.4 Indirect Benefits of Learning 
The review and case studies above demon- 
strate the immediate survival benefits of 
learned behaviours. To some extent they 
seem quite obvious to even the untrained 
observer; fail to develop survival behaviours 
and you will not survive. In addition to these 
obvious benefits, the process of learning 
itself may in fact offer benefits. ‘Indirect ben- 
efits’ of learning maybe conferred through 
changed physiological or psychological 
parameters, for example positive feedback 
loops that affect the animal’s emotional state; 
sometimes referred to as secondary benefits. 
We do not propose that these indirect bene- 
fits of learning are any less important, than 
performing the learned behaviours them- 
selves, rather that the benefits might be less 
obvious in terms of their immediate survival 
benefit to the animal. 

Some authors have demonstrated the 
importance of learning in shaping naturally 
occurring phenomenon, such as brain size, 
through comparative studies (e.g. Krebs et al. 
1996). Food storing birds have been shown in 
both experimental and field studies to have 
better spatial memory than species which do 
not regularly store food. This is also associ- 
ated with a larger hippocampal region of the 
brain in food-storing birds (Krebs et al. 1996). 


3.4 Indirect Benefits of Learning 


These ‘natural’ physiological variations in 
closely related species, which result from the 
degree of learning each species performs, offer 
interesting phylogenetic comparisons, but 
experimental studies can provide a further 
dimension to understanding the indirect ben- 
efits of learning. We conducted a brief review, 
again using recent literature (published 
2005-2018) to assess the indirect benefits 
of providing captive animals with learning 
opportunities. The review was conducted on 
the results generated from a ‘Web of Science’ 
database search, where search terms were 
environmental enrichment*benefits and oper- 
ant conditioning*benefits. The most common 
method of providing learning opportunities in 
captive settings was via environmental 
enrichment (see Figure 3.3); our review 
extended beyond zoo settings, to include 
other forms of captivity including laboratories. 
As such, some of the learning opportunities 
could be viewed as traditional forms of learn- 
ing provision, such as maze tasks or operant 
conditioning. 

The majority of experimental studies 
reviewed focused on laboratory animals and 
consequentially included common laboratory 
species such as rodents; which were the 
most documented species in our review 
(Figure 3.4). It is unsurprising that research 
focusing on physiological measures and/or 
recovery after brain injury are conducted in 
laboratories. It should be noted however, that 
there were also a number of studies in this 
review which were carried out on zoo housed 
animals as well as other domestic populations 
(Figure 3.4); note primates for example were 
housed in laboratories and zoos. These latter 
studies were less invasive in nature and 
focused on the benefits of learning, such as 
performance in cognitive testing after ani- 
mals were given learning opportunities. We 
included all studies in our review which 
investigated environmental enrichment (i.e. 
not just environmental enrichment with a 
cognitive goal), as all enrichment, upon first 
presentation at least, can provide a cognitive 
challenge. Cognitive challenges or positive 
reinforcement training were also popular 
methods of providing learning opportunities. 
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Figure 3.3 Type of learning opportunities provided in studies of indirect benefits of learning opportunities 
from the years 2005 to 2018 (note: some articles used more than one type of enrichment/learning opportunity 
so these have been recorded as separate learning opportunities where applicable). Source: reproduced with 
permission of the authors. 
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Figure 3.4 Species involved in studies of indirect benefits of learning opportunities from the years 2005 to 
2018. Source: reproduced with permission of the authors. 


The main benefits described associated with 
the provision of learning opportunities 
included, general behavioural benefits, 


3.4.1 Learning Opportunities Lead 
to Generalised Behavioural Benefits 


enhanced cognitive function, and general 
improvements in physiological and/or brain 
development and/or recovery (Figure 3.5). 
From the studies collated in this review, we 
will now focus on some of the indirect bene- 
fits associated with providing learning oppor- 
tunities and outline some case studies. 


In the first section of this review, we demon- 
strated that there are behavioural benefits of 
learning survival behaviours, but there may 
be more generalised benefits to learning too. 
As humans we realise the importance of life- 
long learning, i.e. not just simply learning one 
task but giving ourselves a range of learning 
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Figure 3.5 Indirect benefits of learning opportunities reported from the years 2005 to 2018 (note: some 
articles reported more than one benefit so these have been recorded as separate outcomes where applicable). 


Source: reproduced with permission of the authors. 


opportunities (Duyff 1999). Throughout a 
lifetime both humans and animals must 
assimilate a wide range of information. The 
concept of lifelong learning in humans sug- 
gests that learning becomes easier when 
embedded in a lifelong learning context, 
learners can transfer knowledge across 
related learning tasks and become more 
experienced and generalise better (Thrun 
1996); we learn to learn. Cognitive skills are 
‘the mechanisms by which animals acquire, 
process, store, and act upon information from 
the environment’ (Shettleworth 2001). These 
mechanisms allow for the collection of repre- 
sentational information about the world, and 
knowledge can be exploited by animals even 
in the absence of the objects to which the 
knowledge relates (Meehan and Mench 
2007). As such cognitive functions are ‘higher 
level controls’ of behaviour and it is difficult 
to distinguish them from behavioural con- 
trols that are part of a direct link between 
stimulus and response (Toates 2004). When 
providing environmental enrichment its eval- 
uation often relies on the measurement of 
behavioural indicators or a priori ‘goals’ set 
out; measuring foraging time might be used 
to evaluate if a feeding device is successful 
and thus enriching. Whilst the relationship 
between feeding device and increased forag- 
ing behaviour may appear to be simple, the 


expression of increased foraging involves the 
application of cognitive mechanisms, such as 
environmental perception, memory, and 
problem solving. 

Perhaps the generalised benefits of learning 
opportunities provided to captive animals, 
can be best illustrated when considering 
learning opportunities that offer only intrin- 
sic rewards, i.e. the performance of behaviour 
itself is rewarding unlike extrinsic learning 
opportunities such as feeding enrichment 
that offer an external reward. Sensory enrich- 
ment provides a learning opportunity for the 
animal but offers no immediate external 
reward, so could be considered an intrinsic 
learning opportunity. For example black- 
footed cats (Felis nigripes) spend longer inves- 
tigating a cloth impregnated with novel scents 
(nutmeg, catnip, or prey scent) compared to 
control (no scent) cloths (Wells and Egli 
2004). This behavioural response might be 
expected, as investigating a new scent could 
lead to an extrinsic reward, e.g. follow prey 
scent = find prey, but other general behav- 
ioural changes are also observed in the cats’ 
activity budgets. Cats given scented cloths 
show an increase in active behaviours such as 
locomotion and exploring and a decrease in 
more sedentary behaviours during the scent 
conditions (Wells and Egli 2004); these addi- 
tional behavioural changes might be viewed 
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as a generalised effect of the enrichment on 
behaviour. There has been a recent rise in the 
number of published articles investigating 
sensory based enrichment such as music (e.g. 
chimpanzees, Wallace et al. 2017; gorillas, 
Brooker 2016; exotic song birds, Robbins and 
Margulis 2016), audiobooks (e.g. dogs, 
Brayley and Montrose 2016), naturalistic 
sounds (e.g. exotic songbirds, Robbins and 
Margulis 2016) and olfactory stimuli (eg. 
lemurs, Baker et al. 2018; felids, Damasceno 
et al. 2017; Vidal et al. 2016; Martinez-Macipe 
et al. 2015). These studies cover numerous 
taxa and a wide range of different methodolo- 
gies were used but as a general comment we 
can suggest that, where positive behavioural 
changes occur, these types of enrichments 
have enhanced animal welfare through offer- 
ing intrinsic learning opportunities. 
Providing learning opportunities may also 
infer a benefit to the animal in terms of shap- 
ing its personality; if you are raised in an 
enriched environment do you ultimately 
develop a personality type different to non- 
enriched counterparts? It seems that, in rats 
at least, this is the case. Using operant condi- 
tioning Brydges et al. (2011) trained rats to 
associate a stimulus, either rough or smooth 
sandpaper, with a high-value (chocolate) or 
standard (cheerio) reward. When given an 
intermediate stimulus, a sandpaper grade 
between the two trained scenarios, ‘optimis- 
tic’ rats chose to forage in the location where 
the high value reward was presented, whereas 
‘pessimistic’ rats chose to forage in the loca- 
tion where the low value reward was pre- 
sented. A comparison of the rats rearing 
environment showed that rats raised in 
enriched (physical enrichments such as 
tubes, sandpaper substrate) conditions 
showed more optimistic responses than their 
counterparts reared in standard cages. 
These case studies demonstrate the impor- 
tance of considering the ‘whole animal's’ 
response to learning opportunities. The pro- 
cess of learning itself may proffer benefits 
that we simply have not considered. For 
example when providing feeding puzzles we 
may gauge success by observing the time 


spent interacting with the puzzle and the 
ability of the animal to gain food, but has 
the process of gaining information from the 
environment itself given the animal choice 
and control, and as such are there other 
behavioural measures of enhanced welfare 
we should consider (see Chapter 11). 


3.4.2 Learning Opportunities Lead 
to Enhanced Cognitive Function 


Is the cliché of use it or lose it valid in the 
case of cognitive ability and if so why? This is 
the question posed in Milgram et al’s (2006) 
review of cognitive enrichment in humans 
and animals. One of the main concerns in 
human neural research is the decline in cog- 
nitive function with age. Leading a physically 
and intellectually active life has been shown 
to provide a protective effect in retaining 
cognitive abilities. Many of gerontological 
studies are, by their nature, retrospective and 
often provide conflicting results with regards 
to the effect of lifestyle differences, such as 
education, job complexity, hobbies, and so 
forth on cognitive function (Milgram et al. 
2006). For example, education level appears 
to have a positive effect on memory retention 
and a protective effect with respect to 
dementia. Benefits associated with education 
level in humans however, may only corre- 
spond to certain tests of cognition; education 
primarily affects performance on measures 
of crystallised intelligence (construct linked 
to acquired experience and knowledge) 
rather than fluid intelligence measures (rea- 
soning ability, more dependent on biology 
rather than experience) (Kramer et al. 2004). 
Job complexity (regardless of age) appears to 
reduce the risk of developing cognitive 
impairment and the risk of developing 
Alzheimer’s disease is reduced if hobbies are 
cognitively challenging rather than physically 
challenging. 

Whilst we will not discuss in detail the 
mechanisms by which cognitive activity has 
been hypothesised to support indirect bene- 
fits, one suggested route is the cognitive 
reserve hypothesis. It is suggested that 


cognitive environmental enrichment is able 
to delay onset of dementia because the brain 
is able to utilise available neural structures 
which are active in those people who are still 
learning (Milgram et al. 2006; see Figure 3.6). 
The cognitive reserve hypothesis relies on 
the assumption that cognitive enrichment 
early in life affects brain organisation in later 
life, which is supported by MRIs of young 
and old human patients (Milgram et al. 2006). 
Similar findings have also been reported in 
rodent models, where it has been shown that 
cognitive enrichment leads to a number of 
structural changes in the brain, such as an 
increased number of neurons, synapses, and 
dendritic branches, especially in cortex and 
hippocampal formation (Wiirbel 2001). 
Rodent models are often used to better 
understand the cellular mechanisms driving 
the neural effects of enrichment and as a 
result there is a wealth of literature investigat- 
ing the effects of providing animals with both 
physical and cognitive challenges and the 
resulting effects on both cognitive function 
and brain physiology. For example Harati 
et al. (2013) subjected female rats to a series 
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of behavioural tests (including the Morris 
water maze and plus maze tests) at various 
ages, 4, 13, and 25months. Rats that were 
housed in enriched conditions showed better 
performance in the tasks at older ages com- 
pared to rats housed in standard laboratory 
conditions. Enriched conditions comprised 
of keeping groups of 10-12 animals in two 
adjoining wire-mesh cages, with objects such 
as tunnels and toys which were changed five 
times a week. Harati et al. (2013) concluded 
that their study demonstrated that enrich- 
ment delayed the onset of short term memory 
retention deficits. Whilst it can be assumed 
that the enrichment was providing animals 
with learning opportunities, those rats 
housed in enriched conditions will also likely 
be more active, so it is possible that the activ- 
ity levels also contributed or were the cause of 
this positive effect. For example in humans, 
cognitive activity during mid-life is associated 
with a reduced risk of developing Alzheimer’s 
disease but social and physical activity are 
also important (Milgram et al. 2006). 

To address which component of environ- 
mental enrichment (social/physical/cogni- 


Figure 3.6 An illustration of enriched laboratory mouse enclosure. Source: reproduced with permission of the 


Institute of Animal Technology/NC3Rs. 
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tive) can have the largest impact on the onset 
of Alzheimer’s disease, Cracchiolo et al. 
(2007) carried out an experiment using 
Alzheimer’s disease transgenic mice. At 
six weeks of age, mice were transferred from 
standard social cages to one of the following 
conditions: (i) impoverished, animals were 
housed individually in a standard Plexiglas© 
mouse cage; (ii) social housing, animals were 
housed in standard cages with other mice of 
the same gender; (iii) physical enrichment, 
animals were socially housed, and had access 
to running wheels; and (iv) complete environ- 
mental enrichment, animals were socially 
housed, and had access to tubes, tunnels and 
toys, etc. (within all housing conditions all 
items were changed weekly, and mice were 
placed in a novel complex environment three 
times a week). At 6 months of age all mice 
were tested, over a period of 5 weeks, on a 
range of behavioural tests: Y maze; Morris 
water maze; circular platform task (1 escape 
box, 16 choices/holes); and platform recogni- 
tion, radial arm water maze. The authors 
found that during certain tasks mice raised 
with complete environmental enrichment out- 
performed mice raised in all other conditions. 
These data suggest that enhanced cognitive 
activity, beyond social and/or physical envi- 
ronmental enrichment, is required to protect 
against cognitive impairment as a result of 
Alzheimer’s disease. In their discussion of the 
topic Cracchiolo et al. (2007) highlight that 
whilst physical activity may protect against 
‘normal’ cognitive decline associated with 
ageing, or give enriched rodents an advantage 
in cognitive tasks, these are not the same as 
protecting against the effects of a neurodegen- 
erative disease such as Alzheimer’s disease. 
A highly reported physiological benefit of 
providing learning opportunities is enhanced 
recovery after brain injury. In these studies, 
animals (traditionally rodent models) are 
subjected to some form of brain injury to 
mimic naturally occurring incidents such as 
brain lesions (e.g. Will et al. 2004). Animals 
with brain injuries raised in enriched condi- 
tions generally had better recovery than 
those housed in standard conditions. The 
benefits of enrichment do seem to vary 


depending on the type of brain injury and the 
type of enrichment provided; activities 
requiring learning whether environmental 
enrichment and/or training were better than 
physical activities at enhancing motor per- 
formance after brain injury (Will et al. 2004). 


3.4.3 Learning Opportunities 
Lead to Reduced Stress and/or 
Stereotypy Reduction 


One of the behavioural goals of providing 
environmental enrichment can often be a 
reduction in stress levels. Stereotypies and 
self-directed behaviours (SDBs) can develop 
when animals are housed in conditions which 
do not meet their physical or psychological 
needs (e.g. Lutz et al. 2003). In many cases a 
reduction in stereotypies and SDBs are used 
as indicators of reduced stress and thus the 
goal of many enrichment programmes may 
be to reduce the occurrence of these behav- 
iours (Swaisgood and Shepherdson 2005). For 
example 14 captive sloth bears (Mehursus 
ursinus) provided with ‘honey logs’ as a type 
of feeding enrichment, showed a significant 
reduction in the percentage of time they 
spent performing various stereotypic behav- 
iours (Anderson et al. 2010); the enrichment 
consisted of logs with drilled holes in them, 
which were filled with honey and then closed 
with wooden plugs. The effect of the ‘honey 
logs’ was seen regardless of whether the 
enrichment was provided on a continuous 
(every day for five days) or intermittent (every 
other day) schedule (Anderson et al. 2010). 
Stereotypies may not be the most reliable 
indicator of stress levels. Once stereotypies 
have become established, they can become 
emancipated from their original causal fac- 
tors and difficult to reduce and also be indic- 
ative of previous rather than current stress 
levels (Mason 1991). In order to explore 
whether providing learning opportunities 
can reduce stress we can directly measure 
the physiological indicators associated with 
stress such as cortisol and heart rate (HR) 
(Fraser 2008). Langbein et al. (2004) tested 
visual discrimination in 12 young (15- 
22 weeks of age) Nigerian dwarf goats Capra 


hircus using a computer controlled learning 
device; buttons, corresponding to stimuli on 
screen, had to be pressed by the goats to gain 
drinking water. The experiment consisted of 
four phases, the shaping phase where goats 
were taught how to use the apparatus and 
three testing phases. The testing phases all 
involved simultaneous presentation of four 
visual stimuli on the screen and the goats had 
to pick the correct stimuli to get rewarded. In 
testing phase 1 all three negative stimuli were 
identical, but in test phase 2 and 3 they were 
not. Throughout the experimental phases 
the researchers recorded HR of all individu- 
als, their hypothesis being that unpredictable 
or uncontrollable situations will activate the 
hypothalamic—pituitary—adrenal axis, lead- 
ing to depression of behaviour combined 
with reduced or stable HR (HR, while the 
ability to cope with a stressor is thought to be 
under the control of the sympathetic nervous 
system and is generally accompanied by a 
raise in HR). In the first training tasks, when 
goats were naive to the apparatus and proce- 
dure, they showed low HR suggesting a level 
of frustration and/or stress in response to the 
new stimuli. In the second and third training 
stages, when the training procedure and 
apparatus was well established, the opposite 
relationship was true. These data indicated 
that whilst the goats found the learning task 
challenging, it was a task they could cope 
with. The authors suggest that the learning 
task presented the goats with a ‘positive 
stress’ once the animals understood the task 
and learned to recognise the positive stimu- 
lus (Langbein et al. 2004). 

Another interesting topic of research is 
whether reduction in stress can effect the 
impact of learning opportunities and so lead to 
better performances during cognitive testing 
such as maze trials. For example rats provided 
with enrichment, in the form of novel nesting 
material, tunnels, hanging tubes, and novel 
objects, were observed to outperform their 
non-enriched counterparts in a Morris water 
maze; non-enriched rats took significantly 
longer to find the hidden platform (Harris 
et al. 2009). Thigmotaxis, tendency to ‘hug’ the 
side of the apparatus, was also measured and 
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considered an indication of stress or anxiety; 
whereby those animals which are less stressed 
will show low levels of thigmotaxis. Enriched 
rats were observed to be significantly less thig- 
motactic than their non-enriched counter- 
parts. The authors concluded that the enriched 
rats performed well in the cognitive tests, not 
due to elevated cognitive skills, but instead 
because they showed less thigmotaxis and thus 
were able to engage in the cognitive tests more 
readily (Harris et al. 2009). 


3.5 Summary - How Learning 
Supports Zoo Animals 


Many of the examples provided throughout 
this chapter have referred to laboratory ani- 
mal studies, which might make you wonder 
how does this apply to zoo animal learning? 
Maybe youre wondering whether benefits 
which arise from being given learning oppor- 
tunities, result because baseline levels of 
housing and husbandry are impoverished and 
therefore represent a different situation to 
those which zoo animals are maintained in. 
Notwithstanding that laboratory animal 
housing and husbandry is highly variable, so 
too is that provided within the zoo profession. 
Furthermore, numerous case studies have 
been identified based in zoos which clearly 
demonstrate the benefits of learning; parallel- 
ing the findings published on laboratory ani- 
mals. It is true, that studies of physiological 
function and certainly brain development are 
limited within the zoo profession, and thus 
our understanding of how the zoo environ- 
ment, including the provision of learning 
opportunities affects these metrics in the 
varied species housed in zoos is limited. It 
would be foolish however, to consider that the 
animal models used in laboratory animal 
studies are sufficiently different from the ani- 
mals we care for in zoos, to negate the poten- 
tial benefits that learning opportunities can 
have on mortality, morbidity, reproduction, 
psychological well-being, and physical wel- 
fare. Certainly is seems likely that just as 
learning opportunities are observed to have 
behavioural benefits in zoo animals, i.e. with 
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the reduction of behaviours associated with 
high levels of stress, similar processes, which 
lead to positive brain development and func- 
tion, are also likely to occur in zoo settings 
too. 

Finally, and probably most importantly we 
arrive at a concept that is particularly difficult 
to demonstrate but central to all that we hope 
to understand, to ensure the zoo animals in 
our care have a good life — their emo- 
tions — and more specifically their emotional 
reaction to learning opportunities. It has been 
suggested that as humans, we gain an emo- 
tional benefit from engaging in learning 
opportunities which sufficiently challenge 
our abilities but are within our skill set. When 
the challenge and skill set are appropriately 
matched (see Figure 3.7) people are consid- 
ered to enter a state of ‘flow; a term coined by 
Csikszentmihalyi (1990) which has been con- 
sidered one of the biggest influences on 
human happiness (Myers and Diener 1995). 
When challenges exceed our skill set we can 
feel overwhelmed and stressed, but if the 
challenges are too easily accomplished we can 
feel apathetic and bored. By contrast, the state 
of flow which can be achieved through engag- 
ing in a variety of different activities, has been 
associated with being described as ‘in the 
zone’ and people profess to losing track of 
time because they are so enthralled and 
absorbed by the activity they are in. For differ- 
ent people, different activities open up ‘flow; it 
might be a crossword puzzle, a computer 
game, painting, or a musical instrument. 
Experiencing ‘flow’ seems to represent the 
height of positive emotional engagement and 
whether animals can also reach this state was 
initially explored by Meehan and Mench 
(2007). Meehan and Mench (2007) suggested 
that if appropriately chosen, forms of environ- 
mental enrichment could enable captive ani- 
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4 


Choosing the Right Method 


Reinforcement vs Punishment 
Ken Ramirez 


4.1 Introduction 

The professional who wishes to train faces a 
dilemma when making decisions about what 
methods to follow when training animals. The 
science, which underpins animal learning, 
clearly states that when punishment is applied 
after a behaviour it decreases the frequency of 
that behaviour, whereas a reinforcement will 
increase the frequency of the behaviour 
(Chance 2009; Kazdin 2001; Pierce and Cheney 
2008). If we consider that fact alone, it would 
seem to successfully train we should be pre- 
pared to use both reinforcement and punish- 
ment in equal measures. Current popular 
trends, however, lean towards avoiding pun- 
ishment when possible and focusing on 
reinforcement (more specifically positive rein- 
forcement). This can be seen in the mission 
statements of leading zoo training organisa- 
tions such as the International Marine Animal 
Trainers Association (IMATA 2019) and the 
Animal Behavior Management Alliance 
(ABMA 2019). Similarly, it is part of the mis- 
sion statement or values of leading domestic 
animal training organisations such as the 
Association of Professional Dog Trainers 
(APDT 2019), the International Association of 
Animal Behavior Consultants (IAABC 2019), 
and Karen Pryor Academy (KPA 2019). When 
choosing a training method you may be 
inclined to ask whether this trend is based on 
perception and public relations or is there a 


solid scientific basis for the popular support 
for reinforcement over punishment? 


4.2 Consequences 


When using operant conditioning to train an 
animal to perform a behaviour, the key factor 
that needs to be remembered is that behav- 
iour is modified by its consequences 
(Thorndike 1898). Understanding conse- 
quences forms the foundation of operant 
conditioning and our ability to effectively 
train any behaviour (Schneider 2012), for 
example, when a gate is opened and an ani- 
mal is requested to move from its outdoor 
exhibit to an indoor enclosure, the animal 
may be given a piece of food. If that piece of 
food increases the animal’s behaviour of 
moving from outdoor to indoor then the 
food is considered a reinforcer because it 
increases the likelihood that the animal will 
move into the enclosure the next time they 
are asked. By contrast a punisher decreases 
the frequency of the behaviour it follows. If 
an animal tries to climb out of an exhibit and 
receives a mild shock when it encounters a 
live electric wire at the top of the wall, the 
animal is likely to retreat into its enclosure. 
The shock would be considered a punisher 
because it decreases the likelihood that the 
animal would attempt to climb out of its 
exhibit in the future. 


Zoo Animal Learning and Training, First Edition. Edited by Vicky A. Melfi, Nicole R. Dorey, and Samantha J. Ward. 
© 2020 John Wiley & Sons Ltd. Published 2020 by John Wiley & Sons Ltd. 


53 


54 


4 Choosing the Right Method: Reinforcement vs Punishment 


The basic explanation of reinforcement 
and punishment is relatively straightfor- 
ward: most zoo professionals who train do 
not have difficulty understanding the con- 
cepts as described above. When faced with 
the many types of reinforcers and punishers, 
however, even an experienced trainer can 
get confused and feel uncertain about how 
to apply them. 

Consequences can be either unconditioned 
or conditioned. Unconditioned reinforcers 
include food, water, social interactions, and 
anything that serves a biological need. These 
types of reinforcers are often referred to as 
primary reinforcers. But animals can learn to 
accept other things including a clicker, a 
whistle, or a word like ‘good’ as reinforcers. If 
the trainer pairs those sounds with food on a 
regular basis, they may become conditioned 
reinforcers, also referred to as secondary 
reinforcers. When trainers work closely with 
animals, other conditioned reinforcers may 
be established; animals may learn to appreci- 
ate a rub down or the opportunity to play 
with a toy as these are also referred to as 
conditioned reinforcers that can be used 
to increase the frequency of behaviour. 


Punishers also can be unconditioned or 
conditioned. Unconditioned punishers can 
be anything the animal perceives as aversive 
that decreases behaviour. There are also many 
things in an animal’s world that may not be 
initially aversive but the animal learns to dis- 
like them, for example, a crack of a tree limb 
indicating the approach of a predator and cer- 
tain people who are aversive, all of which 
would be considered conditioned punishers. 
Primary reinforcers and punishers are gener- 
ally considered more effective when training 
behaviour because no previous learning his- 
tory is needed to make them effective (Chance 
2009; Kazdin 2001; Pierce and Cheney 2008). 
However, when used properly, both condi- 
tioned reinforcers and conditioned punishers 
can be effective and useful in training behav- 
iour (Chance 2009; Ramirez 2010; Pryor and 
Ramirez 2014; see Figure 4.1). 


4.3 Choices, Choices, Choices 


Most behaviours can be trained using any of the 
consequence options outlined in the scientific 
literature (see Chapter 1). It is precisely because 


Figure 4.1 In this example of a zoo animal training programme, the bear has been reinforced when a keeper 
touches a part of its body; this type of behaviour facilitates different husbandry goals including health 


cheques. Source: Steve Martin. 


there are so many options available, that the 
young or inexperienced keeper can be uncer- 
tain about how to train an animal’s behav- 
iour. Lets examine a typical behaviour 
needed in a zoo: gating or shifting; moving 
from one location in the enclosure to another 
on cue. For a variety of reasons shifting is 
beneficial, for example when animals move 
from an old enclosure to a new enclosure. 
This behaviour can be accomplished by 
focusing on either the desired behaviour 
(going through the gate when cued) or the 
undesired behaviour (staying in enclosure 
A and not moving). 

If we focus on getting the desired behav- 
iour, science informs us that we must use 
reinforcement. We can use either positive 
or negative reinforcement. To use positive 
reinforcement, we can train the animal's 
behaviour to approach the zoo professional 
when called, by giving the animal food 
when it arrives at the desired location. If 
this behaviour is first trained within the 
enclosure, it can later be cued (calling the 
animal) when the zoo professional is in a 
different position, i.e. on the other side of 
the gate, in a different enclosure. With 
appropriate use of positive reinforcement 
animals can learn to move to a new enclo- 
sure when called. 

Sometimes an animal might be nervous 
about crossing a threshold or moving to a 
location where they have never been before, 
in which case negative reinforcement might 
be necessary. If the presence of the trainer or 
the food reinforcer isn’t rewarding enough 
for them and the need to move them is 
urgent, trainers might choose to use a net or 
a board etc. to push the animal through the 
gate or door. If this equipment has been used 
previously and the animal associates them 
with the negative experience (of being 
caught, pushed, or pulled), the presence of 
them or of them moving into the animal’s 
flight distance can be enough to cause the 
animal to move, in an attempt to escape from 
the equipment and move into the enclosure 
that does not have the aversive stimu- 
lus present. The movement into the new 
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enclosure will have been negatively rein- 
forced, particularly if the aversive stimulus 
(net, board, etc.) is immediately removed 
after the animal moves through the gate. 

The other behavioural option is to focus 
on the unwanted behaviour of not moving 
when cued. Science indicates that if our 
focus is on decreasing a behaviour, we must 
use punishment. Continuing with the exam- 
ple above, moving an animal into a new 
enclosure, the addition of a net, a board, or 
other aversive equipment into the animal’s 
habitat, the behaviour of staying in the origi- 
nal enclosure is positively punished. Or, 
another option available, is to simply end the 
training session if the animal does not move 
to the new enclosure when cued. By remov- 
ing the potential for food reinforcement, 
sometimes termed a timeout, this would be 
considered negative punishment. By remov- 
ing something the animal presumably wants, 
food, right after not responding to the cue to 
move, it is hoped that the animal will learn 
that not moving caused the food to disap- 
pear. If this timeout is a successful positive 
punishment, there would be a decrease in 
the likelihood that the animal would refuse 
to move following a cue next time the request 
was made. 

If the trainer focuses on getting a desired 
behaviour, reinforcement must be used. If 
the focus is reducing a behaviour, punish- 
ment must be used. The examples above 
illustrate how a behaviour can be approached 
and managed from multiple perspectives. 
Just because the science seems straightfor- 
ward, and all methods will achieve the 
desired outcome, it does not mean that the 
proper choices are always that clear. For 
example, one might think a good punish- 
ment would be a timeout where the food and 
the attention of a keeper is taken away. 
However, in some cases this could reinforce 
the animal if it doesn’t enjoy the keepers 
attention or the food wasn't of high value. 
The sections below outline how to choose 
between reinforcement and punishment and 
what the zoo professional must consider 
when choosing the right tool. 
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4.4 Usesin Training 


Professionals skilled in animal training have 
been using consequences to effectively train 
an animal’s behaviour long before the study 
of animal learning. The science is clear and 
the practical applications are evident every- 
where that behaviour is trained. Examples of 
this are provided below: 


e Falconry has been popular for centuries. 
The bird’s natural hunting behaviour is 
used in training; the birds will fly, search 
for, and catch prey for the reinforcement 
derived from catching and eating the prey. 
This behaviour occurs in the wild and can 
be harnessed in human care, where the 
prey functions as a positive reinforcer 
increasing the likelihood of hunting behav- 
iour occurring again in the future. 

e In the search and rescue community, dogs 
are trained to use their nose to find victims 
trapped or lost in a building. On comple- 
tion of the task, some search and rescue 
dogs’ behaviour is reinforced after finding a 
lost person with the opportunity to play 
with a squeaky toy, a tennis ball, or the 
chance to play a game of tug. For these dogs 
these are examples of toys or play being 
used as positive reinforcement because the 
likelihood of expressing searching behav- 
iour will increase in the future. 

e In typical horse riding, a horse is taught to 
take riders from place to place. The rider 
gives the horse direction through the use 
of reins (straps affixed to a halter around 
the horse’s face and body); these reins are 
pulled in one direction or another to guide 
the horse in a desired direction. The horse 
will feel the pressure of the reins on one 
side of his face and will move in the oppo- 
site direction to relieve the pressure. This 
is an example of a mild aversive, depending 
on the force being used by the rider, which 
is used to change the animal’s behaviour 
and is an example of negative reinforce- 
ment because the likelihood of moving in 
the direction indicated is likely to increase 
in the future. 


e In puppy training, to assist in teaching a 
young dog not to bite people, new puppy 
owners might be given two sets of instruc- 
tions: (i) each time the puppy bites, thump 
it sharply on the nose to teach the puppy 
that biting causes it discomfort. This is an 
example of positive punishment, because it 
decreases the likelihood that the puppy 
will bite in the future; (ii) an alternative 
approach that is sometimes taught is, each 
time the puppy bites, the owner should 
stop playing and leave the puppy alone in 
the room. The removal of play and atten- 
tion serves as a negative punishment 
because it reduces the likelihood that the 
puppy will bite in the future (this technique 
is sometimes called a timeout). 


4.5 Misuses and Challenges 


The fact that it is possible to train animals to 
perform the desired behaviour in so many 
different ways adds to the dilemma of which 
methods to choose and which will be most 
effective? Part of the challenge in using any 
method is in recognising that its effective- 
ness is based on using it properly and under- 
standing that misuse can make even the best 
technique ineffective. A few of the key chal- 
lenges of applying consequences properly 
include the following: 


4.5.1 Timing 

Consequences have proven to be most effec- 
tive when they are delivered immediately 
after a behaviour. The longer the gap between 
the completion of a behaviour and delivery of 
the consequence, the more likely that the ani- 
mal learns something other than what is 
intended. This is true of both reinforcements 
and punishments, as the following examples 
illustrate (Chance 2009; Kazdin 2001; Pierce 
and Cheney 2008). 

Poorly timed punishment: a dog owner 
returns home after a long day at work. He 
comes into the house to find that his dog has 
ripped up the sofa, broken several lamps, and 


made a huge mess. The dog happily rushes 
up to the owner when he arrives home. But 
having seen the mess made by the dog, the 
owner yells ‘bad dog’ and perhaps in his frus- 
tration even smacks the dog on the nose. The 
smack and yelling ‘bad dog’ are certainly 
aversive and could be perceived as positive 
punishers; but the timing was very poor. The 
dog made the mess in the house several hours 
earlier. By applying the punishment when he 
did, the owner actually punished the behav- 
iour of happily greeting the owner at the 
door, not the behaviour of making the house 
a mess. This misuse of punishment creates 
confusion for the dog and does not teach the 
dog what is desired (and in extreme cases can 
even teach the dog to be fearful of the owner). 

Poorly timed reinforcement: an animal has 
been taught to hold still and present its feet 
for nail trims. Once the nail has been cut, the 
animal makes a cooing noise and prances 
around after which it is given a treat for 
allowing the nails to be trimmed. Even 
though the treat followed the nail trim, so did 
the noises and prancing. The reinforcement 
could result in an animal that becomes more 
vocal and more boisterous rather than calm 
behaviour that allows nails to be trimmed. 

Good timing requires good observation 
and mechanical skills that can only be 
acquired through practice. In my opinion to 
assist with timing, it is helpful to use some 
type of signal to indicate to the animal when 
a behaviour is performed correctly; this 
marker may be in the form of a whistle, a 
clicker, or a word such as ‘good’ 


4.5.2 Value and Intensity 


Consequences can be described in terms of 
intensity and perceived value to an animal, 
both of which will vary. In my experience, 
understanding intensity and value has proven 
to be one of the hardest things for inexperi- 
enced trainers to understand and apply. 
Reinforcement value: everything we offer 
to an animal may be perceived of value, 
though this value may vary. A morsel of 
grain, a carrot, an apple, a toy, a scratch 


4.5 Misuses and Challenges 


behind the ears (for animals where contact is 
permissible), and the opportunity to play a 
game may all serve as reinforcers for one 
animal. But it is likely that each of these items 
would rank differently in terms of how the 
animal perceives their value. The morsel of 
grain might be of low value compared to the 
apple. The scratch behind the ear might be of 
low value compared to the toy. Every animal 
is different and even with the same animal 
the value of the reinforcer might change 
across environmental situations. It is impor- 
tant to evaluate which reinforcers are going 
to be the most effective in any given situa- 
tion. A morsel of grain may be all that is 
needed to train a behaviour with an animal 
that is alone in a habitat with no distractions. 
But that same morsel of grain might prove 
inconsequential in a training session that 
includes several other animals and lots of dis- 
tractions. It is important to take the time to 
understand the value of each reinforcer being 
used whilst training. 

Punishment intensity: the value of a pun- 
isher is often measured by its intensity. An 
animal that is afraid of people might find the 
mere presence of a person in their space as 
sufficiently aversive to cause that animal to 
move or change its behaviour. Whilst for 
another animal the presence of a person may 
not be aversive at all, yet any type of touch, 
no matter how gentle, might be unpleasant 
and thus aversive to that animal. Meanwhile, 
an animal that enjoys human contact, might 
find neither of these situations aversive. To 
use an aversive (so that a punisher or nega- 
tive reinforcer could be applied) with an ani- 
mal already comfortable around people 
might require that a ‘scary’ object also be 
present (i.e. an object which is associated 
with previous situations that were aversive) 
or that the trainer hit the animal with a cer- 
tain amount of force. Because of the nature of 
aversive stimuli, i.e. they need to be unpleas- 
ant, it is possible to inadvertently escalate the 
intensity of aversive stimuli used. It can be 
difficult to recognise if the intensity is too 
low to have any impact or too intense and 
cause unwanted side effects. There are many 
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possible side effects that may develop from 
the use of aversive tools, but the most prob- 
lematic is aggression. 


4.5.3 The‘Sneaky’ Animal 


Another major challenge associated with 
punishment is that the learner begins to 
associate punishment as coming from the 
trainer. When this happens, the animal learns 
to behave appropriately in the presence of 
the trainer, because that is the only time that 
punishment occurs. But in the absence of the 
trainer, the animal will continue to exhibit 
the unwanted behaviour, creating the appear- 
ance of being ‘sneaky; when in reality this 
happens because punishment is seldom a 
consequence in the absence of the trainer. 


4.5.4 Emotional Responses 


Training is successful because of the proper 
application of scientifically proven learning 
principles. However, when training animals 
we can become quite emotionally attached 
when an animal does something extremely 
well or extremely poorly. These emotions 
often cloud our judgement and make it 
difficult for us to reason through what is hap- 
pening or adhere as precisely to proven prin- 
ciples. It is often the frustration and anger 
that comes when an animal is perceived to 
misbehave that causes the use of punishment 
to get out of hand. Emotional responses can 
often be less precise and in many cases too 
severe; there is a fine line between a well- 
timed punishment and inhumane abuse. 


4.5.5 Misuse of Common Definitions 


Too often when training an animal there is 
too much reliance on common uses of the 
terms ‘reinforce’ and ‘punish’ In our society 
we tend to reinforce or punish people and 
animals, as a result of what we consider good 
or bad actions. However, that is not how the 
science of animal learning works. We should 
never reinforce or punish people or animals. 
We should only aim to reinforce or punish 


specific behaviours performed. This differ- 
ence may seem semantic in nature but there 
are key pragmatic differences. Two examples 
in the human world will illustrate the 
difference: 

A child gets a bad report card. The parents 
choose to punish the child for the grades they 
received by not allowing them computer priv- 
ileges for a week. The behaviour of getting 
bad grades was not punished, that behaviour 
occurred weeks if not months earlier. Instead 
the behaviour that was punished was the 
behaviour of showing the report card and the 
punishment is more likely to teach the child 
to not show the report card or to forge their 
parent’s signature on the card in the future. 
The child was certainly punished, but not for 
behaviour the parents were targeting! 

A criminal commits a serious crime. He 
eventually goes to jail but sentencing and jail 
time happen many months (in some cases 
years) after the crime was committed. A large 
percentage of criminals go on to commit 
additional crimes once they are released 
(Flora 2004). Jail punishes the person (which 
may be a necessary aspect in modern society) 
but it does not punish the behaviour. 

When punishment or reinforcement is 
directed at the learner instead of the behav- 
iour, at its best the animal is receiving vague 
guidance, at worst it is meaningless or 
teaches the wrong thing. Only when training 
is focused on behaviour and uses good tim- 
ing and consequences of appropriate value 
will training be successful and an animal 
learn desired behaviour. 


4.6 Making an Informed Choice 


Choosing the appropriate method requires 
knowledge and skill. But most importantly it 
requires setting goals and knowing what you 
ultimately want to accomplish. By having a 
clear vision of the behaviour you want from 
an animal and a set of expectations for that 
animal’s behaviour, you can then create a 
training plan to achieve those goals and vision 
(MacPhee 2008). Training new behaviour and 


increasing the reliability of the animal to per- 
form on cue is most ably accomplished 
through proper application of reinforcement. 

The scientific study of human—animal rela- 
tionships (HAR) is an emerging discipline 
(Hosey and Melfi 2014), but they still remain 
difficult to explain or quantify scientifically. 
It is recognised by most zoo professionals 
that a good relationship with an animal is 
helpful in training. A well-established rela- 
tionship appears to create trust between both 
human and animal, which seems to allow 
much more to be accomplished, than if no 
HAR exists. Strong HAR will often open the 
door to new reinforcement opportunities 
that otherwise might not be available when 
training (Ramirez 2010). The use of punish- 
ments by contrast, seems to cause trust to 
break down and HAR to deteriorate. From 
my experience, a one-time use of a single 
punisher or the one-time use of an aversive 
can break down the trust, which has been 
hard to establish. I have also found that it 
often takes many reinforcers to offset the 
damage caused by a single punisher (Ramirez 
2013; see Figure 4.2). 

Frequently, if we are dealing with unwanted 
behaviour, it is usually a sign that something 
happened to punish the desired behaviour 
that had previously been present. This is not 
to suggest that the behaviour was purposely 
punished; we must remember that punishers 
and reinforcers abound in the natural world. 
The heat of the day, the physical demands of a 
behaviour, the aggression displayed by other 
animals in the environment are all examples 
of potentially aversive events that could pun- 
ish the original desirable behaviour. If we try 
to counter this unwanted behaviour with 
more punishment, then a situation of com- 
peting punishers may be created, and this will 
often require that the new punishers be of 
greater intensity to outweigh the already pre- 
sent punishers. Instead of taking such an 
aversive approach a creative animal care pro- 
fessional will seek out the already present 
punishers that may be occurring in the envi- 
ronment and attempt to remove or block 
them. If the aversive stimuli that blocked the 
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Figure 4.2 When an animal extends part of its body 
through the enclosure barrier, it can be viewed as an 
example of trust between keeper and animal, which 
has likely been formed through repeated interactions 
between both parties. Source: Steve Martin. 


desired behaviour and prompted the undesir- 
able behaviour to occur are gone, it opens up 
the possibility of using reinforcement to get 
the desired behaviour back. 

The biggest drawback to using punishment 
is that no information is provided to the ani- 
mal about what behaviour is desired. Simply 
punishing behaviour does not help an animal 
to understand what it should do in that situa- 
tion instead. Most behaviours that humans 
find unacceptable in animals are very natural 
behaviours: animals bark, scream, roar, or bel- 
low when they are nervous or scared. We often 
find these behaviours unacceptable, despite 
the fact that they are naturally occurring and 
fulfil a function for the animal. Punishing the 
behaviour of making too much noise does not 
help the animal understand what would be 
acceptable in those circumstances. It will learn, 
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not to perform these vocalisations, much faster 
if provided with an alternative behaviour to 
perform under those conditions; one that will 
keep it safe and earn it reinforcement. So many 
unwanted behaviours that animals exhibit 
(fighting, urinating, defecating, digging, climb- 
ing, etc.) are behaviours that serve a purpose in 
the natural world. The fact that we find them 
undesirable or unacceptable in our world is not 
something we can expect an animal to under- 
stand. Punishing these undesirable behaviours 
often just creates greater confusion for most 
animals. We often can mitigate these problems 
by training the animal to perform an alterna- 
tive behaviour (O’Heare 2010; Ramirez 1999). 
Specific examples include: 


e Animals that fight and compete with each 
other at feeding time are behaving as they 
might in the wild. If we teach the animals 
that they are only fed if they are sitting on 
separate rocks, tree branches, platforms, 
etc., they learn an alternative behaviour to 
fighting for their food and an acceptable 


behaviour (sitting in the desired location) 
that will earn reinforcement. 

A primate that grabs for the trainer (or 
throws things at the veterinarian) every 
time a medical behaviour is attempted, can 
be taught that both hands and both feet 
must hold on to an object when humans 
are present to gain reinforcement; specific 
bars or targets in the enclosure can also be 
provided. The animal cannot grab the 
trainer or throw things at the veterinarian 
if its hands are occupied (see Figure 4.3). 
Animals in free contact that jump all over 
zoo staff when they enter the enclosure, 
either to gain attention or to drive staff out 
of the enclosure, do so because it produces 
results. An alternative behaviour which 
can be trained is to provide the animals 
with a station/location to go to when zoo 
staff enter the enclosure. For the animal 
that is attention seeking, reinforcing the 
behaviour of going to their station and pro- 
vide appropriate attention to them at the 
station. For the animal that is trying to 


Figure 4.3 It is important to consider keeper safety when training and this might mean training animals so that 
they are not in a position to grab you; this is especially important if the person training ‘has their hands full’ 


Source: Steve Martin. 


drive zoo staff out of the enclosure, rein- 
force them after the zoo staff have left the 
enclosure. Either way you have taught 
them an alternative behaviour. 


When working with zoo animals, many 
have reported on the great success they have 
had focusing on redirection and teaching 
alternative behaviours to undesirable behav- 
iour through positive reinforcement as 
opposed to using punishment. The marine 
mammal community has dealt with aggressive 
sea lions and focused on positive reinforce- 
ment solutions using alternative behaviours 
and redirection (Graff 2013; Keaton 2014; 
Streeter et al. 2013). In 1990, Turner and 
Tompkins wrote about a positive approach to 
aggression reduction which has become a 
must-read for the training community and 
although written about marine mammals, has 
applications to all zoo animals (Turner and 
Tompkins 1990). Some zoos have traditionally 
used punishment and making the transition 
from forced based training can be a challeng- 
ing journey and looking at the success 
achieved with camels should be inspirational 
for anyone facing the need to make a transi- 
tion (Urbina et al. 2014). 

To aid in the transition and/or adoption of 
positive reinforcement methods of training, 
Tve outlined a variety of published case studies 
below, including a wide range of different spe- 
cies being trained for many different purposes, 
which provide further insight into this journey. 


e Using redirection and alternative behav- 
iours to resolve sea lion aggression (Graff 
2013; Keaton 2014; Streeter et al. 2013). 

e General positive approach to aggression 
reduction (Turner and Tompkins 1990). 

e Camel training transition from force based 
methods to positive reinforcement (Urbina 
et al. 2014). 

e Resolution of challenges for improved 
giraffe care with positive reinforcement 
(Mueller 2003; Stevens 2002). 

e Wolf recall behaviour to assist in improved 
safety (McKeel 2005). 

e Improved primate care through positive 
reinforcement (Hickman and Stein 2009; 
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Russell and Gregory 2003; Russell and 
Varsik 2002). 

e Removal of aversive equipment when 
training birds of prey (Anderson 2009). 

e Gaining trust with skittish birds (Tresz and 
Murphy 2008). 

e Distraction training with positive reinforce- 
ment with a variety of species (Leeson 2006). 

e Aggression reduction with spotted eagle 
rays (McDowell et al. 2003). 

e Transition from free-contact to protected- 
contact with elephants (Andrews et al. 
2005; Priest et al. 1998). 

e General approach to training multiple spe- 
cies and eradicating unwanted behaviour 
by focusing on positive reinforcement 
(Joseph and Belting 2002; Lacinak 2010; 
Ramirez 2012; Scarpuzzi et al. 1991; 
Seymour 2002). 


4.7 Ethical Considerations 


The science behind the use of reinforcers and 
punishers is very clear as described above. By 
their very definition, both types of conse- 
quences work when applied with vigilance 
and good timing. The debate over which 
method to use cannot be won by arguing 
that one is more effective than the other. 
Additionally, there are very few trainers that 
rely entirely on one side of the equation. It 
would be nearly impossible to use nothing 
but reinforcement or nothing but punish- 
ment. Because even if you attempted to only 
use one of these methods, the environment is 
full of reinforcers and punishers which 
impact the learning progress of your animal 
continuously. So, to be effective you are con- 
stantly having to adjust your training deci- 
sions to compensate for consequences which 
exist in the environment, your animals past 
experience and their natural behavioural 
tendencies. 

Many who train animals are bound by rules 
and guidelines put in place by their respec- 
tive organisations. These guidelines may be 
based on scientific principles, but in many 
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cases they are influenced by other outside 
factors: 


e Speed of behavioural acquisition: in some 
training environments getting results fast 
may lead to job promotions and be per- 
ceived as a better trainer. The choices 
about which methods were used to get the 
desired behaviour/results may not matter 
to those organisations. Or, whilst it may 
matter, they choose not to ask how the 
behaviour was acquired. 

e Behavioural reliability: in many training 
circles the key to success is whether or not 
the behaviour is just as reliable weeks, 
months, or even years after its initial acqui- 
sition. The animal trained to give a blood 
sample to monitor its diabetic condition is 
not very helpful if the behaviour breaks 
down after only one or two samples are 
drawn. The animal trained to cooperate in 
a research study will fail to be useful if they 
are not reliable for repeated trials. An ani- 
mal trained for educational programming 
is not very useful if it cannot be counted on 
week after week for those programmes. In 
the domestic animal world the importance 
of reliability can be the difference between 
life and death. The animal that is used to 
detect bombs in a stadium needs to be as 
reliable in its ability to detect explosives 
two years after completing training as it 
was the week it completed training. The 
guide dog that assists its blind handler to 
navigate the world needs to be as skilled 
three years after training as it was one 
month after training. Behavioural reliabil- 
ity is often a key indicator of success in 
many organisations. 

e Professional organisations: many people 
who train are bound by rules and guidelines 
put forth by professional associations and 
groups designed to manage a species or a 
breed of animal. These guidelines are often 
derived through compromises and discus- 
sions by many professionals with a wide 
range of skills, knowledge, and agendas. 

e Public relations: sometimes organisations 
make choices based on appearances, and 


public perception. These are not usually 
scientifically based decisions, but they are 
important to most organisations and can 
have a huge impact on what choices are 
available to those who train animals. 


Generally, we as humans are a compassionate 
species. We train animals in an attempt to 
give them better care and help them live in 
our world safely. The methods that we choose 
to use must be governed not only by efficacy 
but also by ethics. Just because we can train 
something doesn’t mean that we should. One 
of the biggest factors that guides us in our 
decision about which training methods to 
use is our personal ethics. There are ethical 
guidelines laid down by our employers, by 
our profession, and by our peers, but as indi- 
viduals we are also bound by our own ethical 
considerations and beliefs. Many wise train- 
ers and scientists have used ethics and writ- 
ten about the importance of having an ethical 
framework to guide animal training in their 
decision making. Three of the most signifi- 
cant include: 


e Least intrusive and minimally aversive 
(LIMA) principle (Lindsay 2005): Stephen 
Lindsay describes what he refers to as a 
cynopraxic (dog friendly) approach to 
training that is reinforcement based, but 
recognises that the need for aversive tools 
may at times be necessary. The LIMA prin- 
ciple advocates for a ‘least intrusive and 
minimally aversive’ approach to training. 
He emphasises that any ethical approach 
must be competency based, because it 
requires skill and experience to know when 
to use a more aversive approach. He also 
describes the dangerous effects of unnec- 
essary escalation of utilising aversive tools. 

e Hierarchy of effective procedures 
(Friedman 2009): Susan Friedman asks the 
question ‘Is effectiveness enough?’ Just 
because a tool gets the job done is that suf- 
ficient reason to use it? She concludes that 
it is not, nor should it be the only criteria in 
determining which methods to use. She 
proposes a hierarchy in which the use of 
punishers are a last resort, used only when 


all other techniques have been tried and 
proven ineffective. 

e LIEBI algorithm (O’Heare 2013): James 
O’Heare proposed a model that he labelled 
as a ‘least intrusive effective behaviour 
intervention’ algorithm. He refers to it as a 
best practices model that includes a deci- 
sion-making algorithm with a ‘levels of 
intrusion table’ designed to help profes- 
sionals work through the decision-making 
process of when to use aversive interven- 
tion. He describes a ‘red zone’ that involves 
a high degree of invasiveness and the goal 
of the procedure is to help professionals 
avoid ever getting to the red zone. 


All three of these frameworks are similar but 
approach the problem from a different 
perspective. 

Each of them acknowledges the science, but 
they also make a compelling argument for 
using the least intrusive methods first. They 
dont suggest that good trainers never use 
punishment, just that they use it wisely and 
avoid it whenever possible. These types of 
guidelines have been adopted by many leading 
training certification bodies for example: the 
Association of Animal Behaviour Professionals 
(O’Heare 2013), the International Association 
of Animal Behaviour Consultants (IAABC 
2019), and the Certification Council for 
Professional Dog Trainers (CCPDT 2019). 


4.8 A Personal Note, the 
Author’s Approach: 
Balancing Ethics, Efficacy, 
and Best Practices 


As my training style has evolved with experi- 
ence, I have transitioned from a traditional 
approach to training, using corrections to 
teach impulse control during my early years 
as a guide dog trainer. Later, when I entered 
the zoo community, I was introduced to posi- 
tive reinforcement training. There were cer- 
tainly punishers and aversive stimuli in the 
environment, but they were not methods we 
regularly employed to shape behaviour. It 
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became clear to me that punishment did not 
have to be a significant part of the training 
equation to be successful. That is not to say 
that minor aversive stimuli were not imple- 
mented from time to time to assist in shaping 
behaviour faster or making a concept clearer. 
But the use of those methods were rare and 
their use was restricted to more experienced 
trainers who had the skill to understand 
when and how to apply them. 

We were positive reinforcement trainers 
who used mild aversive stimuli on very rare 
occasions. As I became a supervisor and was 
responsible for teaching new zoo profession- 
als how to train, I was challenged with the 
question, ‘Does being a positive reinforce- 
ment trainer mean that we never use pun- 
ishment, ever?’ This then led to the follow up 
question, ‘and if we find ourselves needing to 
use an aversive tool or apply a punisher, does 
that mean we can no longer call ourselves 
positive reinforcement trainers?’ These 
questions perplexed me until I read Friedman 
(2009). In this article, Friedman (2009) states 
that it is necessary that the method used to 
train aligns with your ethical beliefs. It 
showed me a clear path to determine when 
and why I might need to use something 
beyond positive reinforcement. As with 
most procedures, each trainer adapts them 
to fit their particular training style. My inter- 
pretation of the hierarchy as I teach it to 
young trainers is as follows, I always start at 
number 1 and move down the hierarchy only 
when needed: 


1) Animal needs come first: animal welfare 
must always be a top priority. Therefore, 
before taking any training steps you 
should always assure that the animal is 
physically and mentally healthy and get- 
ting appropriate nutrition, housing, and 
care daily (see Figure 4.4). 

2) Include primary reasons for training in all 
decision making: if it is determined that 
training is needed, always put the primary 
reasons for training before all others. The 
training must benefit the individual ani- 
mal being trained by assuring that the 
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Figure 4.4 An example of how training animals in 
zoos can facilitate preventative and proactive 
veterinary care; here a bear has been trained for 
venepuncture whilst it stays in its enclosure. Source: 
Steve Martin. 


training meets one of these goals and does 

not compromise the animal’s welfare: 

a) physical exercise — gives the animal 
appropriate physical exercise; 

b) mental stimulation — provides appro- 
priate mental stimulation; 

c) leads to cooperative behaviour — con- 
tributes to the safe management and 
care of the animal (medical behav- 
iours, taking medication or vitamins, 
shifting, etc.). 

3) Set the environment up for success: before 
embarking on a complex training plan, 
ensure the environment has been set up 
to make it easy for the animal to succeed 
in meeting desired behavioural goals. 

4) Use positive reinforcement: once it is deter- 
mined that training is desired, search for 
the best way to accomplish the goals using 
positive reinforcement. Remembering 
that the best reinforcement varies from 
individual to individual and from situation 
to situation. 

5) Use redirection: if the animal is exhibiting 
unwanted behaviour, teach it something 
to do that is acceptable and will earn it 
reinforcement. 

6) Extinction may be used in conjunction with 
other tools: if there is unacceptable behav- 
iour, look for reinforcers that are strengthen- 
ing or maintaining that unwanted behaviour 
and try to remove or withhold them. 


7) Negative reinforcement or negative punish- 
ment may be employed if absolutely 
needed: when unwanted behaviour per- 
sists, review previous steps in the hierar- 
chy and ensure that a positive alternative 
hasnt been overlooked, then use the 
method (negative reinforcement or nega- 
tive punishment) that will likely achieve 
the desired result with the least fallout. 

8) Use positive punishment as a last resort: if 
all else has failed, is impractical or is 
impossible and the undesirable behaviour 
must be stopped, apply a carefully 
thought-out positive punishment. 


This hierarchy is not absolute, it is a guide. 
The wise application of these rules must be 
accompanied with skill and knowledge to 
assess when moving down the ladder is 
required. 


4.9 Concluding Thoughts 
and Considerations 


No matter the rhetoric or discussion regard- 
ing training methods used, it is unlikely that 
many professional trainers are purely all pun- 
ishment based or all reinforcement based. 
Trainers must use a mix of methods to be 
effective and successful trainers. But not 
every method is equal nor is any method 
always effective! 

Positive reinforcement training has become 
widespread because it has shown great effec- 
tiveness and success in achieving the needed 
goals in the modern zoo as well as in the mod- 
ern domestic animal training world. Much of 
the challenge when choosing the right meth- 
ods is mired in the confusion of terminology 
where the scientific meaning of reinforce- 
ment and punishment differs so greatly from 
the general public’s understanding of these 
terms. Additionally, those who want to train 
animals are challenged with developing the 
mechanical skills to apply the methods prop- 
erly and with the correct intensity. Finally, in 
animal training it is not possible to separate 
ethics and animal welfare from the equation 
when choosing the appropriate tools to use. 


These considerations are required to make 
good choices and highlight the importance 
for all training programmes to have skilled 
leadership in the areas of behaviour, training, 
and enrichment and for programmes to have 
clear goals and guidelines to assist staff in 
making an informed decision. 

No one training animals should make any 
training decision without being fully 
informed, and knowledgeable of the mecha- 
nisms that are at work when animals learn 
(animal learning theory, see Chapter 1). Only 
through a thorough knowledge of learning 
theory as underpinned by scientific research 
and an awareness of what practical applica- 
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Box A1 


Animal Vision 
Andrew Smith 


Vision is a key sense for humans, yet for other 
species the world isn’t always quite as we see 
it. Species may differ in their field of view, 
depth perception, visual acuity (ability to dis- 
criminate objects from a distance), colour 
vision and the perception of time. For exam- 
ple, to distinguish colour an animal’s eye 
must typically have more than one type of 
cone cell, since colour perception is based on 
comparing the outputs of the different classes 
of cone. As such, those animals with rod-only 
retinas such deep sea fish (Hunt et al. 2001) 
and deep diving cetaceans, e.g. the sperm 
whale (Physeter macrocephalus) (Meredith 
et al. 2013) see the world in monochrome 
(shades of grey), perceiving no colour. 

The physical area that an animal can see is 
referred to as its field of view. Humans, like 
other primates, have forward facing eyes, 
and thus have a relatively narrow field of 
view, ca. 180°, compared to an animal with 
eyes on the sides of its head, such as the scal- 
loped hammerhead shark (Sphyrna lewini), 
which has a full 360° field of vision (McComb 
et al. 2009). The area seen by both eyes simul- 
taneously is the binocular field of vision, and 
that seen by one eye, the monocular field. 
Whilst monocular cues can be used to deter- 
mine depth (Timney and Keil 1995; Martin 
2009), experiments show that performance, 
for mammals at least, may be better when an 
animal uses its binocular field of vision to 


judge depth (Timney and Keil 1999). The 
relative size of an animal’s binocular field 
depends on where its eyes are located. Our 
forward facing eyes provide us with 140° of 
binocular vision, whereas dogs (Canis lupus 
familiaris) with eyes set slightly to the side of 
their heads have a larger 240° field of view of 
which 30-60% is binocular, and woodcock 
(Scolopax spp.) and other birds with eyes on 
the very sides of their heads can have 360° 
visual fields with only 5°of binocularity in the 
horizontal plane (Miller and Murphy 1995; 
Martin 2009). Animals differ in their vertical 
fields of view too, thus those birds with eyes 
on the sides of their heads may overlap both 
behind and above them, thus providing them 
with total panoramic vision of the space 
around their head. 

Animals not only differ in their fields of 
view, but also show variation of vision within 
these fields. A key aspect of vision is the abil- 
ity to resolve detail (visual acuity). Some ani- 
mals, such as birds of prey, have a much 
greater visual acuity than humans. Whereas a 
person might just be able to discern a 2mm 
object from 6m, it’s estimated an eagle can 
detect it from 35m away (Hodos 2012). In 
contrast, the visual acuity of other species is 
poorer than in humans, that of dogs for exam- 
ple has been estimated at 20-40%. Thus what 
we can distinguish from 9m away, a dog can 
only see at 2m (Miller and Murphy 1995). 
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Box A1 Animal Vision 


Similar to visual acuity is accommodation, 
this is the eye’s ability to change its focal 
length so that objects at varying distances are 
brought into focus. This is done by changing 
the shape of the lens, and also to some extent 
the shape of the eye itself. Thus as a general 
rule, larger eyes have a greater range of 
accommodation than smaller ones. Large 
eyes provide long focal lengths and space for 
a larger lens which in combination gives an 
ability for higher resolution over a greater 
range of distances (Land and Nilsson 2012). 
Differences in accommodation mean differ- 
ences in the shortest distance at which an 
object can be brought into clear focus. Thus 
humans with their greater accommodation 
can focus on an object just 7 cm away, whereas 
for a dog anything closer than 33-50 cm will 
be blurred (Miller and Murphy 1995). 

Colour is perhaps one of the most obvious 
aspects of the world around us, yet few ani- 
mals see it in the way we do. Colour vision 
typically requires cone cells, a special type of 
receptor cell in the retina. Cones normally 
require higher levels of light to function 
which is why we cannot see colour well in 
dim light. However there are some excep- 
tions, for example it has recently been shown 


that some animals, such as geckos and hawk- 
moths, have special highly efficient cones to 
allow colour vision at night (Kelber and Roth 
2006). In order to perceive colour the brain 
compares the outputs of different classes of 
cones, each maximally responsive to differ- 
ent wavelengths of light. Humans have three 
cone types, and are thus referred to as tri- 
chromats. As a general rule, animals with 
fewer cone types can distinguish fewer 
colours. Our colour vision, and that of Old 
World monkeys and apes, is amongst the 
best found in mammals, since most mam- 
mals are dichromats and have two classes of 
cones and as such cannot distinguish as many 
colours as we can (Jacobs 1993). However 
birds, reptiles and amphibians typically have 
four types of cone which allows them to per- 
ceive a wider array of colours than we can. 
Often the more colourful a species is, the 
better its colour vision. However there are 
some exceptions. Cephalopods, well known 
for their colour-based displays and camou- 
flage, are completely colour blind (Marshall 
and Messenger 1996) (Figure Al.1). Some 
species can use properties of light that we 
cannot detect, such as ultraviolet wave- 
lengths, the near infrared, or polarisation. 


Figure A1.1 This broadclub cuttlefish, Sepia latimanis, like other cuttlefish has the ability to change colour yet 
is colour blind, so body colour itself is unlikely to be the visual signal which this species uses to communicate 


with one another. Source: Jeroen Stevens. 


These abilities allow them to make use of sig- 
nals that we cannot see. It is important to 
remember that whilst birds, insects, and 
some mammals such as rodents (Jacobs et al. 
1991), reindeer (Rangifer tarandus) (Hogg 
et al. 2011), and a phyllostomid flower bat 
(Glossophaga soricina) (Winter et al. 2003), 
can detect ultraviolet light, they do not see 
solely in ultraviolet. The images that they see 
will depend on how their brain combines the 
information from the ultraviolet portion of 
the spectrum with that from the receptors 
tuned to what we refer to as the visible spec- 
trum. The same will be true of the butterflies 
and fish that can perceive near infrared (Land 
and Nilsson 2012). 

Animals also differ in the way that they per- 
ceive movement. Like colour, movement is 
such a key aspect of our own visual world it is 
similarly hard to comprehend it is not always 
seen in the same way by other species. Motion 
perception is generated by the brain com- 
paring the series of successive snapshots or 
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frames that the eyes send to it. The rate at 
which these are generated influences an ani- 
mal’s visual perception of time. Humans gen- 
erate and process information at 60 images 
per second, whereas smaller species with 
higher metabolic rates typically process 
images at a higher frequency (Healy et al. 
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slow motion, whilst larger animals which pro- 
cess images at a lower rate will experience the 
world in a manner akin to a time-lapse 
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Box A2 


Do You Hear What | Hear? Hearing and Sound in Animals 


Erik Miller-Klein 


The capacity to hear sounds provides ani- 
mals with the ability to effectively monitor 
the activities and dangers in their environ- 
ment usually outside the range of the other 
senses. This hypersensitivity to the sounds 
around them means that zoo professionals 
should be acutely aware of the animal’s lis- 
tening abilities, and potential issues within 
their captive environment. Hearing sensitiv- 
ity is measured with respect to sound’s range 
in amplitude and frequency, and can be 
recorded through audiometric testing for a 
representative sample of each species. An 
audiogram is a visual depiction of the sounds 
which can be perceived, for example a human 
audiogram has been compared to a few 
example animals, shown in Figure A2.1. 

The audiograms in Figure A2.1 present the 
sensitivity of the ear to sounds with respect to 
frequency. The lowest points on the graph are 
where the hearing of that species is the most 
sensitive, and where the line ends on the x- 
axis is the frequency range limit for that spe- 
cies. Research has shown that species are 
most sensitive to the frequencies associated 
with communication and survival. For exam- 
ple, elephants can hear low frequency air- 
borne sounds more efficiently than most 
species (Herbst et al. 2012), as their inner ear 
lets them hear and communicate through low 
frequency ground-borne surface vibrations 
(Reuter et al. 1998). Whilst the mouse has a 
limited frequency range, it is most sensitive to 


the high frequency sounds associated with 
their vocalisations and physical size. In gen- 
eral, most medium to large land animals have 
hearing that is equivalent to or greater than 
humans; so animals’ should be able to per- 
ceive the human voice. The human vocal 
range should not be a hurdle for communi- 
cating and training zoo animals. 

Animals with mobile pinna can signifi- 
cantly change their sensitivity to the direc- 
tion of sound by adjusting the direction of 
their ear. When loudspeakers were located in 
front of an animal, those animals with mobile 
pinnae were able to optimally position their 
pinnae for detecting sound. For example 
reindeer could change their threshold of sen- 
sitivity by as much as 21dB depending on 
whether the reindeer’s pinnae were pointing 
towards or away from the sound source, 
which is a 105% reduction in perceived sound 
(Flydal et al. 2001). Therefore it is important 
to watch the ears of the animal you are work- 
ing with, and training, to ensure their pinnae 
are faced towards you, otherwise your voice 
may not be perceptible above the other 
sounds that are distracting them. 

The function of the ear and pinna is only 
one part of the challenging acoustic condi- 
tions of working with, and training, animals 
in captivity. One of the greatest challenges 
that is rarely discussed, but has the most sig- 
nificant impact on the zoo professionals’ 
ability to communicate with the animal is 
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Figure A2.1 An Illustration of several audiograms for different mammal species, illustrating their hearing threshold 
(dB) and frequency (Hz). Source: created by Erik Miller-Klein based on information available in Fay (1988). 


described as speech intelligibility for human 
communication. This is the evaluation of the 
sound level of the human’s voice (signal) 
compared to the background noise level in 
the training environment (noise); defined as 
the signal-to-noise ratio. Research in class- 
room environments has found that the mini- 
mum signal-to-noise ratio must be 15 dB 
which means the sound from the zoo profes- 
sional’s voice must be at least 15 dB louder 
than the other potentially distracting noises 
in the animal’s environment (Klatte et al. 
2010). The average human speaks at a sound 
level of 65 dB at 1 m, and sound decays about 
3dB per doubling of distance within an 
enclosed space and about 6dB per doubling 
of distance in an outdoor space. Based on 
these average levels in an indoor environ- 
ment the zoo professional must be less than 
5m from the animal for a space that is quiet 
enough to hear your shoes land as you walk 
on a dry concrete floor, which would be a 
background noise level of about 40dB(A). 
Whereas with that same vocal level the 
trainer would need to be no more than 3m 
from the animal in an outdoor training 
environment assuming there is no addi- 
tional background noise from air traffic, zoo 


patrons, or nearby roadways. These potential 
noisy distractions coupled with the mobile 
pinna of most animals can make communi- 
cation more challenging for the trainer and 
difficult for the animal. 

Most healthy adult humans, which is 
assumed to be the pool of zoo professionals, 
have trained their brains to be acutely aware 
of human speech patterns and effective at 
filtering out distracting noises. But most 
animals, much like juvenile humans, are still 
learning the patterns of human speech and 
will have a much more difficult time under- 
standing instructions when there is compet- 
ing noise and stimuli. Consider evaluating 
where you communicate with your animals, 
and/or train them, with respect to noise 
through the following simple experiment: 
get two zoo professionals to stand the dis- 
tance expected for training exercises and 
have one zoo professional wear a blindfold, 
and have the other read a paragraph of a 
newspaper or magazine. Could the blind- 
folded zoo professional clearly understand 
all of the words? Were there noises or 
sounds that were distracting? Consider 
evaluating your facilities through the ears of 
your animals. 
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Box A3 


Making Sense of Scents: Olfactory Perception in Animals 


Neil Jordan 


Olfaction is the action or capacity of smelling 
and is arguably the oldest form of communi- 
cation in nature. Olfaction underpins critical 
interactions as diverse as chemotaxis in sin- 
gle celled organisms (Vickers 2000), the pol- 
lination of flowering plants (Wright and 
Schiestl 2009), and the nipple-searching 
behaviour exhibited by newborn mammals 
(Hudson and Distel 1983). Whilst all forms of 
communication involve the provision of 
information by a sender and the receipt and 
response to that information by a receiver 
(Bradbury and Vehrencamp 1998), olfaction 
contrasts with other forms of communica- 
tion in that it does not require close proxim- 
ity between senders and receivers (Bradbury 
and Vehrencamp 1998). This increases the 
breadth of contexts in which olfaction may 
be employed and has profound effects on the 
design, distribution, and perception of olfac- 
tory signals and the anatomical equipment 
used in this process. 


Scent Production and 
Distribution 


Animals from ants to elephants are covered 
with an array of exocrine glands. These con- 
gregations of sebaceous and apocrine tissues 
are often under the control of hormones, 
which control the production and release of 
chemical signals (Ebling 1977). In addition to 


the secretions of such specialised glands, 
body orifices associated with digestion and 
reproduction are also sources of scent signals 
used in olfactory communication (e.g. Jordan 
et al. 2013). Whilst chemical information 
may be excreted or secreted passively from 
the bodies of animals as they move through 
their environment, animals often actively 
deposit olfactory signals into the environ- 
ment using a diverse range of behaviours col- 
lectively called scent marking. 

As scent marks may be costly to produce 
and supplies are limited (Gosling et al. 2000), 
scent marks are adapted and released so as to 
maximise their longevity in the environment 
and the likelihood of their detection by target 
receivers (e.g. Roberts and Lowen 1997). 
Both chemical and behavioural adaptions 
may be employed to ensure that signals 
remain in the environment for as long as pos- 
sible. For example, fatty acids are commonly 
found in scent secretions and are thought to 
slow the release of signalling components 
(Alberts 1992), a goal which may be further 
promoted by the observation that animals 
commonly place their scents in sites pro- 
tected from the elements (Eisenberg and 
Kleiman 1972). Additionally species often 
scent mark in prominent places, such as 
the crossroads of trails (Barja et al. 2004), 
presumably to promote the discovery of sig- 
nals by intended receivers. The intended 
recipients of these olfactory messages vary 


Zoo Animal Learning and Training, First Edition. Edited by Vicky A. Melfi, Nicole R. Dorey, and Samantha J. Ward. 
© 2020 John Wiley & Sons Ltd. Published 2020 by John Wiley & Sons Ltd. 


77 


78 


Box A3 Making Sense of Scents: Olfactory Perception in Animals 


considerably depending on the particular 
message being sent, and olfactory signals 
have been shown to convey a staggering 
amount of information on factors such as 
sex, age, condition, reproductive status, 
group membership and even individual iden- 
tity (e.g. see Epple et al. 1987). But how are 
these olfactory signals perceived? 


Scent Perception 


Successful olfactory communication relies on 
the receipt and accurate discrimination of 
scent signals, all of which is handled by spe- 
cialised olfactory processing equipment, 
which is divided into two discrete systems. 
The first, the main olfactory system, is the 
olfactory bulb, and this receives information 
passed along millions of olfactory receptor 
neurons travelling from the nose to the brain. 
Neurons expressing the same olfactory recep- 
tor are clustered together in individual glo- 
meruli in the olfactory bulb, forming a kind of 
layer that has been described as a spatial 
odour map (Uchida et al. 2000). Importantly, 
in the context of learning and perception, the 
olfactory bulb appears to exhibit enormous 
plasticity in response to experience with 
scents, and exposure to odours can modify 
the perceptions of those odours enormously 
(e.g. Wilson and Stevenson 2003). In the sec- 
ond system, the accessory olfactory system, 
the vomeronasal organ or Jacobson’s organ 
(Keverne 1999), is responsible for scent detec- 
tion and is usually found in the main nasal 
chamber of many but not all amphibians, rep- 
tiles, and mammals. Neurons from the vome- 
ronasal organ connect it to the accessory 
olfactory bulb in the brain, which ultimately 
feeds the hypothalamus via the amygdala. As 
in the olfactory bulb, odours are detected fol- 
lowing binding to receptors, but in this case 
the signals are non-volatile and so are received 
in the liquid phase. Additionally, animals may 
exhibit various specialist behaviours in order 
to transfer signals to the vomeronasal organ. 
For example, snakes touch their tongue to the 
vomeronasal organ after ‘tasting’ the air for 


signals from potential prey (Gillingham and 
Clark 1981), and elephants transfer potential 
signals there using the tip of their trunk 
(Rasmussen and Schulte 1998). In fact, the 
typical ‘flehmen’ response of cats and many 
ungulates, whereby they lift and curl the nose 
whilst raising and contorting their lips, relates 
to the stimulation of the vomeronasal organ 
with urine from conspecifics. Overall, the 
vomeronasal organ appears to be particularly 
important in modulating reproduction and 
social behaviour, and many neurons are acti- 
vated by urinary-borne chemicals signalling 
physiological state. 


Perception and Learning 


Using this olfactory equipment, receivers 
must be able to extract and categorise the rel- 
evant olfactory information from encoun- 
tered odours, all within environments infused 
with irrelevant and potentially confusing 
smells. Correct categorisation, or recognition, 
of different odours may be important in many 
aspects of social life, including the modulation 
of competitive relationships and the mainte- 
nance of stable social groups, navigation and 
reproduction. Although innate responses to 
some chemical signals are known, novel 
odours are generally more difficult to discrim- 
inate than familiar ones (Rabin 1988). In fact, 
learning is perhaps the most important com- 
ponent ofolfactory perception. Unsurprisingly, 
human adults and older children perform bet- 
ter at odour discrimination tasks than young 
children (Lehrner et al. 1999), but importantly 
improvement in the discrimination often 
improves after exposure to that odour, whilst 
discrimination of other odours remains poor 
(Rabin 1988). This suggests that maturity of 
the receptor system itself is not driving the 
observed odour improvement in discrimina- 
tion with age. Rather it is specific experience 
or learning that enhances olfactory percep- 
tion. In fact, under conditions where a per- 
son’s capability for memory is reduced, such 
as is the case in Alzheimer’s disease, the ability 
to perceive odour quality is itself lost or 


impaired, despite the olfactory apparatus pre- 
sumably remaining intact (Koss et al. 1988). In 
animals, including humans, the olfactory sys- 
tem is a flexible processing network that is 
shaped and honed by learning. In a world of 
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Part B 


Types of Learning That Can Be Achieved in a Zoo Environment 


We learned in the previous section that ani- 
mals learn from their surroundings. In this 
section, chapters will discuss how learning 
opportunities can be afforded in the zoo 
environment, enabling animals to learn 
throughout their lifetime. Specifically, we 
will dive into how training regimes based on 
the expression of wild-type behaviours can 
lead to the creation of enrichment and 
improved management overall. We will also 
discuss how training, which certainly has its 


foundations in science, can benefit from 
good intuition; based on personal experience 
of training and animal behaviour, as well as 
derived from being well trained themselves. 
Thus we celebrate that training as an art and 
consider how this art can be integrated into 
the animal’s daily management routine. 
Finally we will explore the human-animal 
interactions that occur in a zoo and how 
these might result in learning opportunities 
for the animals; and people. 
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What Is There to Learn in a Zoo Setting? 


Fay Clark 


5.1 Introduction 
Contrary to the belief of many, animals can 
have a rich learning experience in a zoo set- 
ting. Learning can be defined as the process 
of adaptive change in a behaviour as a result 
of experience (Thorpe 1963). At face value, it 
may seem that animals housed in zoos have 
restricted learning opportunities; space 
restrictions and routine husbandry proce- 
dures remove environmental variation, 
choice, and control (Watters 2014). Whilst it 
is known that highly predictable husbandry 
routines can have detrimental effects on wel- 
fare (Bassett and Buchanan-Smith 2007), 
zoos can still be highly variable environments 
in which animals are learning frequently. 
Environmental variability comes in the form 
of staff, volunteer, and researcher turnover; 
visitor presence; changing climate; and ani- 
mals moving between exhibits for breeding 
programmes, exhibit developments or 
through the natural cycle of births and deaths. 
And in terms of fostering agency, in other 
words allowing animals to act independently 
and to make their own decisions (Clark 2018), 
modern zoos purposely provide animals with 
more choices and control over their daily 
lives through training and enrichment pro- 
grammes (Westlund 2014; Young 2013). 
Learning is a very broad topic intimately 
linked with memory and cognition 
(Shettleworth 2010); for that reason I have 


chosen to focus in on the three overarching 
questions posed by Shettleworth (2010): (i) 
what conditions/circumstances stimulate 
learning? (ii) what is being learned? and 
(iii) how does learning affect behaviour? This 
chapter will be a broad overview of the types 
of learning an animal may experience during 
its lifetime in the zoo, and the implications 
of these for their captive management. 
Although some learning opportunities occur 
at particular life stages, for example shortly 
after birth, at weaning, or at sexual matura- 
tion (Shettleworth 2010), other learning 
occurs on a daily basis, relating to the timing 
of food and cues associated with other events 
such as exhibit cleaning and veterinary 
checks. Animals are constantly being 
exposed to different stimuli and their moti- 
vations change too; and learning is, by defini- 
tion, impacted by previous experience 
(Thorpe 1963). 


5.2 Early Life 


5.2.1 Embryonic Learning 


We tend to think of an animal's learning jour- 
ney beginning at birth, but in fact many 
mammals, birds, amphibians, and fish learn 
from the tastes, smells, and sounds that sur- 
round them during their prenatal develop- 
ment (Hepper 1996; Hepper and Waldman 
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1992; Sneddon et al. 1998). For example, 
superb fairy wren (Malurus cyaneus) moth- 
ers call to their eggs, and when an egg 
hatches, the nestling produces calls contain- 
ing important characteristics of the mother’s 
call. This embryonically learned ‘password’ 
bonds parent and nestling, and helps parents 
detect foreign cuckoo nestlings (Colombelli- 
Négrel et al. 2012). Cuttlefish (Sepia offici- 
nalis) can ‘see’ (i.e. their visual system is 
active) several weeks before hatching; when 
researchers provided embryonic cuttlefish 
with images of crabs (a prey species) they had 
a significantly higher preference for preying 
on this species once hatched (Darmaillacq 
et al. 2008). Domestic dogs, amongst other 
mammalian species as well as birds, can learn 
food preferences from prenatal exposure to 
certain flavours in the mother’s diet (Wells 
and Hepper 2006). 

Even though embryonic learning studies 
have been undertaken under highly con- 
trolled laboratory conditions, the results are 
relevant to the same or similar species living 
in zoos. We should be mindful of providing 
zoo animals with appropriate prenatal sig- 
nals; for example paying special attention to 
minimising the stressors perceived by gravid 
females, and providing meaningful conspe- 
cific, predator, or diet-related cues they may 
learn from before birth. This could be par- 
ticularly challenging for endangered birds 
cross-fostered by other species (Conway 
1988). The finding that young frogs and sala- 
manders show adaptive behaviours such as 
shelter-seeking cues learned before hatching 
(Mathis et al. 2008) has great implications for 
zoo endangered species breeding pro- 
grammes where individuals may eventually 
be reintroduced to the wild (Crane and 
Mathis 2010; also refer to Chapter 12 on 
training and reintroduction). 


5.2.2 Recognising Parents 
and Mates 


Once an animal is born, it may need to recog- 
nise its parent(s) in order to receive care and 
begin to learn survival skills. This poses a 


challenge for zoos in rare cases where animals 
have to be removed from their mothers, 
shortly after birth for veterinary care or 
because the mother rejects them. Firstly, let 
me acknowledge that some behaviours are 
partially innate, dictated by an animal’s genes, 
and partially learned from experience, either 
from interacting with the world or by being 
taught (Shettleworth 2010). Imprinting is a 
type of time-sensitive learning which gener- 
ally occurs within hours or days after birth 
with some genetic input, in which an animal 
gains a sense of identity. Filial imprinting 
refers to when a young animal acquires sev- 
eral of its behavioural characteristics from its 
parent. However, in the absence of a parent 
the animal will imprint on any moving stimu- 
lus (Sluckin 2017). The behavioural develop- 
ment of precocial birds such as geese and 
ducks under human care is particularly deli- 
cate. However, Horwich (1989) found that 
sandhill crane (Antigone canadensis) chicks 
could be successfully hand-reared by humans, 
if the human form is disguised, and chicks 
imprinted on realistic models of their parents 
such as hand puppets with accompanying 
crane brooding calls. Other birds which have 
been hand-reared by zoos using similar meth- 
ods include California condors Gymnogyps 
californianus (Utt et al. 2007) and kakapo 
Strigops habroptilus (Sibley 1994). 

A young animal also has to learn its kin and 
who to mate with, and there is evidence that 
the rearing environment is important for the 
development of mating preferences 
(Slagsvold et al. 2002). Sexual imprinting is 
the process by which a young animal learns 
the characteristics of a desirable mate, which 
has very important implications for animals 
as part of zoo endangered species breeding 
programmes. Kendrick et al. (2001) found 
that domestic sheep and goats cross-fostered 
at birth, then reared in mixed-species groups, 
had social behaviour and mate choice more 
closely resembling their foster species than 
genetic species. Infant chimpanzees (Pan 
troglodytes) reared by human caregivers, for 
the purposes of language acquisition and 
other cognitive research, have demonstrated 


5.3 Maturation 


Figure 5.1 Though there are reasons that might be found to hand-rear apes, it is common practice in zoos to 
reintroduce offspring to their mother or a conspecific surrogate as soon as possible. Source: Jeroen Stevens. 


how they can learn a rich suite of skills and 
characteristics from a ‘parent’ figure (e.g. 
Gardner and Gardner 1998). This explains 
why, when hand-rearing great apes in zoos 
nowadays, it is considered best practice (if 
possible) to return the infant to its mother or 
a conspecific surrogate as soon as possible 
(Porton and Niebruegge 2006; see Figure 5.1). 

A third type of imprinting less relevant to 
zoo species is habitat imprinting, where a 
young animal learns the characteristics of a 
suitable breeding habitat (Davis and Stamps 
2004). This is most important to migratory 
species travelling long distances over diver- 
gent environments, and needing to learn how 
to return to a particular type of environment 
for breeding. In a zoo setting, natal homing 
(the process by which animals return to their 
birthplace to reproduce) is largely redundant 
since animals cannot move large distances, 
but animals may still associate conditions 
learned in early life with conditions suitable 
for breeding. Natal homing has been demon- 
strated in freshwater turtles Graptemys koh- 
nii (Freedberg et al. 2005) and marine turtles 
(Lohmann et al. 2013) for example; caregivers 
of these species in zoos should make sure 
environmental conditions are kept consistent 
from early life to breeding age. 


5.3 Maturation 


5.3.1 Weaning and Independence 


The weaning period which takes place in 
many animals broadly refers to the period of 
time where a young animal will gradually 
gain independence from its parents, learning 
to be one of its own species; this may coin- 
cide with the gradual replacement of moth- 
er’s milk with adult diet. Early social 
development in long-lived social mammals 
has important implications for adult behav- 
iour, particularly in taxa which exhibit stable, 
long-term bonds such as great apes, ele- 
phants, and dolphins (de Waal and Tyack 
2009). Non-human great apes wean relatively 
late compared to other animals; on average 
weaning occurs at around six years of age 
(Galdikas and Wood 1990). Like the time- 
sensitive imprinting period described above, 
the weaning period can also be a sensitive 
time and crucial for certain learning experi- 
ences. For example, domestic piglets social- 
ised prior to being weaned were scored by 
their caregivers as being more ‘relaxed/ 
contented, indicating that key social skills 
could be learned before they gain independence 
from the mother (Morgan et al. 2014). An 
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interesting zoo-based study on plains zebra 
(Equus burchelli) indicated that the sex of a 
foetus determined the time of weaning of the 
previous offspring; weaning current off- 
spring was faster when the dam was carrying 
a male foetus than a female foetus (Pluhacek 
et al. 2007). The study of Pluhacek et al. 
(2007) requires replication in other zebra 
populations and would also be interesting to 
replicate in other equids, so the implications 
for zoo-housed zebra are conservative for 
now. If the sex of the foetus is known, car- 
egivers may consider adjusting the time 
period allotted for weaning care accordingly, 
and the time-sensitive learning in the wean- 
ing period of the current offspring (if the foe- 
tus is male) will be more pressured because it 
will be shorter. 


5.3.2 Learning Through Play 


Play behaviour has widely been cited as hav- 
ing no clear function (Burghardt 2005), but 
conversely, young animals can learn much 
about their environment through play. Given 
that play behaviour in young animals often 
resembles foraging or social sequences, play 


may serve as a form of ‘practice’ for adult 
survival (Smith 1982). For example, play 
helps to prepare animals for serious fighting 
later in their lives (Pellis and Pellis 2017). 
Spinka et al. (2001) propose that play is a 
form of ‘training for the unexpected} learn- 
ing how to escape threats in a relatively 
relaxed context before those skills are 
needed in a real-world, dangerous situation. 
The fact that some animals also play 
throughout adult life indicates that contin- 
ued practice of survival skills is important 
(Smith 1982; see Figure 5.2). 

Zoos can promote play in their animals 
through the provision of enrichment 
(Chapter 6), but it will also arise sporadically 
ina social group. Zoo-housed gorillas (Gorilla 
gorilla gorilla) have shown that actions per- 
formed during play-fighting are functional; 
one gorilla hitting another during a play-fight 
was seen as an ‘unfair’ action, to which the 
‘hitee’ was sensitive (Van Leeuwen et al. 
2011). Furthermore, juvenile zoo gorillas have 
been observed to make careful, context- 
dependent decisions about who to engage in 
social play, as well as how ‘rough’ to make 
their actions (Palagi et al. 2007). 


Figure 5.2 Ina zoo setting play can also occur between different species, as illustrated here between a 
juvenile gorilla Gorilla gorilla gorilla and adult black mangabey Lophocebus aterrimus. Source: Tjerk van Meulen. 


5.4 Adult Life 


5.4.1 Being Social 


Learning to be social encompasses how and 
when to interact with conspecifics and 
understanding social cues and rules. In a zoo 
setting, social group membership can change 
regularly with births, deaths, and between- 
zoo transfers, thus requiring animals to learn 
how to regularly recognise individuals and 
establish and maintain social bonds. The 
myriad of ways that animals learn to recog- 
nise group members is beyond the scope of 
this chapter, but briefly this can be via scent, 
sound and vision (Shettleworth 2010). Scent- 
based learning can be difficult in zoo exhibits 
where hygiene standards are paramount; fre- 
quent cleaning with disinfectant could mark 
or remove natural scents (Clark and King 
2008). Songbirds are amongst the best-stud- 
ied vocal learners, with research showing 
that individuals need to hear themselves sing 
to develop song normally (Brainard and 
Doupe 2000). Elephants are also vocal learn- 
ers; Poole et al. (2005) showed that captive 
African elephants (Loxodonta africana) can 
modify their vocalisations in response to 
vocalisations they have previously heard. In 
the zoo, anthropogenic noise coming from 
visitors and amplified sound systems could 
disrupt the learning and maintenance of 
animal song and other vocalisations. 
Anthropogenic sound measurement and 
analysis in relation to zoo animal well-being 
is in its infancy, but we can expect to see 
more of this research emerging in the next 
few years (Orban et al. 2017). A number of 
mammals and birds are also capable of visu- 
ally discriminating between familiar and 
unfamiliar individuals, and in some species 
this is based on facial patterns (e.g. Brown 
and Dooling 1992; Kendrick et al. 1995; 
Rosenfeld and Van Hoesen 1979). Recent 
research also suggests that cichlid fish are 
capable of conspecific face recognition 
(Hotta et al. 2017; Satoh et al. 2016). 

The ability of an animal to be a bystander 
and ‘eavesdrop’ on the social status of others 
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has been studied in primates, birds, and fish 
(e.g. Crockford et al. 2007; Oliveira et al. 
1998; Peake 2005), and the ability of an ani- 
mal to learn its relative position within a 
group has been studied in primates 
(Tomasello and Call 1997). Furthermore, 
being able to use what has been learned to 
exploit others in a social group, known as 
‘Machiavellian intelligence’ (Gavrilets and 
Vose 2006; Whiten and Byrne 1997), is seen 
as the highest level of social intelligence. In 
captive settings, primates have learned to 
deceive their groupmates and hide knowl- 
edge from others in elaborately competitive 
strategies (Byrne and Whiten 1989). The 
‘social politics’ of zoo chimpanzees was pop- 
ularised by de Waal and de Waal (2007), but 
is not only confined to great apes; there is 
also perhaps some evidence for Machiavellian 
intelligence in fish (Bshary 2011). 

Zoo exhibits that house more than one spe- 
cies, referred to as ‘mixed-species exhibits’ 
are commonplace in modern zoos, allowing 
species with the same ecological niche or 
from the same geographical area to be housed 
together (Clark and Melfi 2012; see 
Figure 5.3). These exhibits provide an addi- 
tional layer of social opportunity and learning 
the meaning of both homo- and heterospe- 
cific cues. Different species can sometimes 
learn from each other; Krebs (1973) found 
that two species of chickadees (Parus spp.) 
learned from one another about the location 
and nature of potential feeding locations 
when they were housed together in a large, 
mixed species aviary. Heterospecific social 
learning (i.e. social learning from one species 
to another) was observed in a mixed-species 
zoo exhibit of tufted capuchins (Sapajus sp.) 
and common squirrel monkeys (Saimiri sciu- 
reus); capuchins were influenced by squirrel 
monkeys when foraging for food in mixed 
species groups (Messer 2013). 

For many species in a zoo setting, being 
social also encompasses interactions and 
relationships with caregivers, known more 
formally as ‘human-animal interactions’ and 
‘human-animal relationships’ (Hosey and 
Melfi 2014; see Chapter 9 and Figure 5.4). 
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Figure 5.3 Mixed species exhibits can offer many 
learning opportunities; the example here comprises 
of the North African barbary sheep Ammotragus 
lervia and gelada baboons Theropithecus gelada. 
Source: Jeroen Stevens. 


Learning to attend to human gaze and read 
body language has been well studied in mam- 
mals, for example in primates (Hare and 
Tomasello 2005), domestic horses (Dorey 
et al. 2014; Proops and McComb 2010), 
domestic dogs (Shepherd 2010), and goats 
(Nawroth and McElligott 2017). Begging 
behaviour towards humans is also worthy of 
mention here. Carlstead et al. (1991) state 
that bears (Ursidae) can easily develop beg- 
ging habits in zoos as a frustrated appetitive 
activity, and has similarly been observed in 
Asian short-clawed otters Aonyx cinereus 
(Gothard 2007). Begging behaviour has also 
been observed in zoo-housed orangutans 
Pongo spp. (Choo et al. 2011) and lion-tailed 
macaques Macaca silenus (Mallapur et al. 
2005) in response to visitor presence. 


5.4.2 Finding Food 


Even though zoo animals are fed routinely by 
their caregivers, sometimes multiple times a 
day and often predictably over the course of a 
year (i.e. without significant seasonal varia- 
tion), zoo animals still have to learn what is 
good to eat within the provided diet, and 
where and how to get it. The feeding of zoo 


Figure 5.4 Social interactions for zoo animals should include those which occur between the animals and 
their caregivers; illustrated here as a positive interaction between an okapi Okapia johnstoni and their keeper. 


Source: Jeroen Stevens. 


animals can broadly be split into three cate- 
gories: (i) routine feeding in a focal location 
(e.g. from a bowl in a specific exhibit area); 
(ii) feeding within a large, naturalistic exhibit 
in multiple locations; and (iii) feeding the 
majority of the diet as part of a positive rein- 
forcement training programme. These will 
now be discussed in turn. 

It could be argued than routine focal feeding 
requires the least from animals in terms of 
learning skills. However, anyone who has 
worked with domestic or wild animals will be 
familiar with their ability to learn to recognise 
the sound of keys rattling, buckets clanging, or 
any other noise and movement associated 
with the impending arrival of feeding time. 
This type of learning is through classical con- 
ditioning, where an animal learns to associate 
one stimulus (such as rattling keys) with 
another (such as food arriving), until the stim- 
ulus alone may invoke a response (such as rat- 
tling keys making the animal run to the exhibit 
door, even if the food does not arrive). 
Acoustically sensitive animals can learn to 
become attuned to the sound of automatic 
feeders (food containers set to automatically 
release food randomly or at specific times) 
and therefore caregiver attempts to make 
feeding times less predictable are thwarted. 
Feeding animals via environmental enrich- 
ment may help decrease feeding predictability 
and thus reduce conditioned responses to 
unintentional feeding cues, to be discussed 
further in Chapter 6. 

The second approach is feeding animals in 
large, naturalistic exhibits at several locations 
across time and space. In some instances, ani- 
mals may be able to forage from scattered and 
hidden food items, and even from natural 
vegetation. Spatial learning is of relevance 
here, and several learning mechanisms have 
been identified across the animal kingdom. 
Juvenile chimpanzees have been shown to 
learn the locations of up to 18 hidden foods in 
a large outdoor enclosure, and use ‘optimum 
routing’ to visit these locations with minimal 
backtracking or revisiting empty locations 
(Menzel 1973). Caching animals, including 
but not limited to squirrels and corvid birds, 
can learn the locations of tens or hundreds of 
hidden food items, recalling these locations 


5.4 Adult Life 


over many weeks or months (Clayton et al. 
2003; Kamil and Gould 2008). Some species 
are also able to take into account their previ- 
ous actions; for example, zoo-housed short- 
beaked echidnas (Tachyglossus aculeatus) 
learned to avoid a location which had previ- 
ously contained food (a ‘win-shift strategy) as 
long as the period of time to memorise this 
location was less than 90 minutes (Burke et al. 
2002; see Figure 5.5). In contrast, a study on 
managed black-tailed deer Odocoileus hemio- 
nus columbianus (Gillingham and Bunnell 
1989) showed that deer used the same search 
path repeatedly if it was previously successful, 
and were not adept at taking into account 
changes in food availability. This has great 
implications in a zoo setting, where different 
species will have different spatial learning 
abilities and therefore their food needs to be 
arranged in space accordingly. 


Figure 5.5 A common method of providing learning 
opportunities for zoo animals is the provision of 
puzzle feeders or manipulating food provision in 
some other way, as seen here with a short-beaked 
echidna Tachyglossus aculeatus. Source: Ray Wiltshire. 
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Finally, some zoo animals, particularly 
marine mammals such as sea lions and dol- 
phins, are fed the vast majority of their daily 
diet through participation in positive rein- 
forcement training sessions (Ramirez 2012). 
Animals will learn through operant condi- 
tioning to associate a cue (such as a caregiver 
hand signal) with a behaviour they must per- 
form (or indeed a sequence of behaviours) in 
order to receive a food reward (Laule 1999). 

In terms of how to feed, many feeding 
behaviours are learned at a young age through 
social learning. A zoo-based feeding experi- 
ment found that young Japanese squirrels 
(Sciurus lis) learned an optimal method of 
processing and eating nuts after watching a 
demonstrator squirrel, but this learning 
period was fairly rigid and took place before 
the squirrels reached three years old (Tamura 
2011). Young koala bears (Phascolarctos 
cinereus) will consume digested eucalyptus in 
their mother’s faeces; undigested eucalyptus 
is toxic to their immature digestive systems 
and so coprophagy is an important feeding 
behaviour to learn (Martin and Handasyde 
1999). Experiments in a range of species 
including primates and elephants show the 
importance of obtaining novel foraging skills 
through social learning, especially when trial- 
and-error learning may be inefficient. A suite 
of captive studies have used the paradigm of a 
food (puzzle) box with two possible actions to 
open (for example a lid which lifts and slides); 
a demonstrator (human or animal) can be 
observed performing one action, and 
researchers measure if the rest of the group 
learn that action socially and the behaviour 
spreads (Tomasello and Call 1997). For exam- 
ple, in the case of captive black-and-white 
ruffed lemurs Varecia variegata (Stoinski 
et al. 2011) and African elephants Loxodonta 
africana africana (Greco et al. 2012), viewing 
a demonstrator’s interactions facilitated the 
learning of a novel task. Greco et al. (2012) 
provided a zoo herd of six adult female ele- 
phants with food-acquisition tasks that could 
be solved using two possible methods. 
A ‘demonstrator’ elephant (the dominant 
female) solved the tasks in the presence of the 


other elephants. Although the method used 
by the demonstrator did not predict the 
methods used by the ‘observer’ elephants, 
subjects spent a greater percentage of their 
time interacting with the apparatus if they 
had observed the demonstrator doing so first. 


5.4.3 Learning Through Exploration 


Spatial learning is important to all animals 
because at some point they must navigate 
their environment to find food as well as 
other resources such as mates and shelter. 
Amongst vertebrates, rats and mice are 
known for their ability to navigate complex 
3D mazes (Vorhees and Williams 2014). The 
spatial learning skills of honeybees (Apis 
spp.) are also impressive; they can learn to fly 
through a complex maze using coloured 
markers as ‘sign-posts: Furthermore they can 
use these sign-posts to navigate a novel maze 
efficiently (Zhang et al. 1996). In guppies 
(Poecilia reticulata), a complex maze can be 
learned rapidly, over around 5 days (30 trials 
of exposure). These types of studies are 
highly controlled and therefore are not sited 
in zoos; however, as spoken about before, the 
results of highly controlled laboratory exper- 
iments can still have implications for zoo ani- 
mals. Since many animals ‘know where they 
are going’ far better than we give them credit 
for, this strengthens the case for larger, more 
elaborate zoo enclosures moving forwards. 
Clark (2013) remarked on how most captive 
cetacean exhibits are smooth-sided concrete 
pools, and how this does not cater for their 
innate echolocative abilities; a substitute for 
a complete exhibit rebuild could be to add 
underwater obstacles to navigate into the 
current pool. A recent development for cap- 
tive bottlenose dolphins (Tursiops truncatus) 
has been an underwater touchscreen, which 
dolphins can use to ‘hunt’ moving images of 
fish (Fenz and Kaplan 2017). 

Exploration is known to be a highly moti- 
vated behaviour in both wild and captive ani- 
mals (reviewed by Clark 2017). If exploration 
is split into two broad types, inspective and 
inquisitive, the purpose of the latter type of 


exploration is to gather information for the 
future (Berlyne 1960; Russell 1983). Learning 
about future opportunities in the environ- 
ment can be particularly useful for animals 
living in changeable environments and there- 
fore inquisitive exploration could be thwarted 
by relatively static zoo environments (Clark 
2018). I touch on this more below, in the 
‘solving complex problems’ section. 


5.4.4 Mating and Parenting 


I have already discussed the young animal’s 
need to recognise and bond to a parent, and 
how mate choice can be learned at a young 
age (sexual imprinting). But when animals are 
sexually mature, how do they learn to find a 
mate and eventually care for their own off- 
spring? In zoos, where mate choice is signifi- 
cantly restricted (as humans are responsible 
for creating and maintaining social assem- 
blages), is mate recognition and mating 
behaviour really that important? I would 
argue affirmatively, since animals must learn 
how to mate effectively, even if their choice of 
potential mates is few. Birds are frequently 
cited as having elaborate courtship displays 
which may include sequenced head bobbing, 
wing flapping, and crouching movements 
(Rogers and Kaplan 2002). The male golden- 
collared manakin (Manacus vitellinus), for 
example, performs an elaborate courtship 
display including a sequence of acrobatic 
jumps unique to the individual (Fusani et al. 
2007). When the mating season begins, males 
repeatedly practise their display to establish a 
choreographed routine (Coccon et al. 2012). 
This represents one animal’s learning experi- 
ence over time, whereas other animals may 
learn courtship behaviours off each other. In 
brown-headed cowbirds (Molothrus ater), 
courtship behaviours can be socially trans- 
mitted across generations, and different pop- 
ulations of birds have slightly different 
courtship behaviours as a result. 

This brings us to parenting skills. Many 
primates must learn infant care from parents 
and siblings in order to be successful. When 
managing the breeding of highly social zoo 
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primates, housing females together maxim- 
ises females learning infant care skills from 
each other (Bard 1995). The orangutan has 
the longest duration of single parental care of 
any mammal, weaning young at around eight 
years of age (Galdikas and Wood 1990). 
During this period of one-on-one learning, 
the young orangutan will be learning what 
foods are safe to eat, and how to build a nest; 
when orangutans are orphaned and find their 
way into zoos or sanctuaries, the rehabilita- 
tion process involves humans or surrogate 
apes attempting to mimic natural parenting 
in what have been dubbed ‘forest schools’ 
(Russon et al. 2016). In contrast to direct 
teaching from parent to offspring, meerkats 
(Suricata suricatta) have a social system 
characterised by alloparental care; offspring 
are reared by their parents as well as addi- 
tional group members called ‘helpers’ or ‘car- 
ers’ (Thornton and McAuliffe 2006). 


5.4.5 Avoiding Danger 


What dangers do zoo animals face? Although 
good zoos provide their inhabitants with 
shelter, warmth, comfort, and food, no envi- 
ronment can ever be 100% safe. Zoo animals 
may still face a threat of predation (e.g. in the 
UK, native fox predation on zoo birds), 
wounding aggression from conspecifics (e.g. 
Alford et al. 1995; Hosey et al. 2016; 
Ruehlmann et al. 1988), and the growing 
impact of climate change on ex situ conser- 
vation in zoos (Mawdsley et al. 2009). 

Some responses to salient danger cues will 
be instinctive whilst others will be shaped by 
experience. Animals that have lived their 
whole lives in zoos may still respond to wild 
predator alarm calls, showing that antipreda- 
tor responses are not necessarily lost in species 
living under human care. As an example, 
Hollén and Manser (2007) found that meer- 
kats living in zoos demonstrated the same suite 
of alarm calls documented in wild meerkats, 
under broadly similar contexts. Furthermore, 
the zoo meerkats could discriminate between 
faeces of carnivores (potential predators) and 
herbivores (nonpredators), even though they 
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did not have prior experience of these scent 
cues. Similarly, it has been found that the calls 
of birds of prey elicit alarm calls in captive- 
born Geoffroy’s marmosets (Callithrix geof- 
froyi). The fact that prey animals have these 
types of responses to potential predators, 
which require little learning experience 
(Hollén and Manser 2007), means that we 
should be cautious when designing zoo exhib- 
its where predators and prey are living close 
to each other (Stanley and Aspey 1984; 
Wielebnowski et al. 2002). 

Other responses to danger require more 
active learning through teaching. Meerkat 
adults teach pups how to handle live prey such 
as scorpions through observational learning; 
furthermore, teaching methods are responses 
to changes in pup begging calls, making the 
learning process very efficient (Thornton and 
McAuliffe 2006). Knowing which species have 
sophisticated teaching strategies should be 
taken into account for zoo reintroduction pro- 
grammes (see Chapter 12). 

Finally, other fear responses may be learned 
more gradually, as and when required. Naive 
vervet monkeys (Chlorocebus pygerythrus) 
learned to avoid the electric fence of a new 
enclosure in a matter of days, which the 
authors believe was due to trial and error 
learning (Weingrill et al. 2005). Conditioned 
taste aversion refers to when an animal learns 
not to consume a food after experiencing an 
adverse effect such as illness or pain; ulti- 
mately this helps animals avoid foods which 
are poisonous. The animal forms an associa- 
tion between eating the food (e.g. berries) 
and the negative experience (e.g. vomiting). 
Forthman and Ogden (1992) proposed that 
conditioned taste aversion could be used to 
control pest species in the zoo, in other 
words by laying down bad-tasting food to 
warn them away from other food supplies. 
Whilst I am on the topic of ‘pest’ species in 
zoos, it is worthwhile taking a moment to 
consider what non-zoo animals can learn in 
the zoo. By this I am referring to the many 
thousands of cockroaches, rats, mice, 
pigeons, seagulls, coyotes, and foxes which 


may enter the zoo grounds to take advantage 
of plentiful food supplies, warmth and shelter. 
Aside from conditioned taste aversion, they 
may learn to recognise the same or similar 
‘good food’ cues as zoo animals do (for exam- 
ple rattling keys), how to beg or steal food 
from zoo visitors or animals, and to avoid 
dangers such as electric fences and traps. 

To end this section, I discuss the zoo ani- 
mal learning mechanism used to deal with 
stimuli which are not dangerous, such as reg- 
ular visitor presence and noises made by car- 
egivers that do not signal the impending 
arrival of food. Habituation is defined as a 
decrease in responsiveness to a stimulus that 
is presented repeatedly over time (Blumstein 
2016). It is known to occur across the entire 
animal kingdom, and saves animals the 
energy of responding to harmless stimuli. 
Habituation is a relatively simple form of 
learning and can readily occur in response to 
enrichment which lacks novelty. For exam- 
ple, octopuses (Octopus dofleini) habituated 
within the first trial of exposure to a plastic 
object (Mather and Anderson 1999), and 
captive great apes are particularly well known 
for rapid habituation to enrichment (Clark 
2011). The opposite of habituation is sensiti- 
sation; this is an increased response to a 
repeated stimulus. For example, the job of 
the zoo vet can become incredibly difficult if 
an animal becomes sensitised to their mere 
presence, manifesting in behaviour as run- 
ning away or becoming stressed. To combat 
sensitisation towards aversive but vital vet- 
erinary and husbandry procedures, positive 
reinforcement training can be used to habit- 
uate the animal (Young and Cipreste 2004). 


5.4.6 Solving Complex Problems 


So far, I have considered how animals learn 
skills for their survival, but also for more rou- 
tine needs such as learning regular food pro- 
vision cues. It could be argued that selection 
pressures imposed on zoo animals are sig- 
nificantly weaker than those imposed on 
their wild counterparts; even though animals 


in managed care experience environmental 
changes these are not at the same frequency 
or magnitude as the wild. Environmental 
enrichment is an established management 
tool which stimulates captive animal learn- 
ing, whether learning is a conscious goal of 
enrichment or not (refer to Chapter 6). 

At the upper end of the enrichment scale is 
what I refer to as ‘cognitive enrichment; which 
requires an animal to use its evolved cogni- 
tive skills to solve a complex (yet species- 
appropriate and skill-level-relevant) problem 
(Clark 2011, 2017). Solving the problem 
should be connected to some sort of outcome 
or reward; the animal should realise that the 
problem was solved, perhaps by receiving a 
food reward (Clark 2017). There is research 
to suggest that, in addition to the feel-good 
experience of the ‘aha’ moment when the 
problem is solved (Hagen and Broom 2004), 
the learning process in itself can have welfare 
benefits (Langbein et al. 2004). In contrast to 
the unstructured learning contexts of play 
and exploration (discussed earlier), learning 
through complex problem solving requires 
caregivers to actively provide animals with 
that problem, unless their normal exhibit 
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already provides it. Animal participation in 
pure cognitive research trials (i.e. research set 
up to investigate whether an animal has a 
particular cognitive skill) will actively stimu- 
late learning, and could be a form of cognitive 
enrichment for many cognitively advanced 
species (Hopper 2017). 

Some of the learning mechanisms involved 
in complex problem solving are trial-and- 
error learning, and insight learning. Trial and 
error learning was discussed earlier, where 
animals make repeated responses to ‘see 
what works’ Insight learning, on the other 
hand, occurs when an animal uses its past 
experiences and reasoning to solve a novel 
problem (see Figure 5.6). Unlike operant 
conditioning, insight learning does not 
involve trial and error. Rooks (Corvus frugile- 
gus) are not known to habitually use tools in 
the wild, but in captivity birds were found to 
use insightful learning to use tools to acquire 
a piece of food from a tube (Bird and Emery 
2009). Insight was also identified in an Asian 
elephant Elephas maximus (Foerder et al. 
2011) who, similar to the rooks, was able to 
acquire hidden food using tools by piecing 
together several prior experiences. Armed 


Figure 5.6 It is likely that different learning styles are being used by this Goeldi monkey as it learns how to get 
food from the puzzle feeder, which compromises of a simple log with food hidden inside, but to access the log 
a film canister has to be pushed aside. Source: Nicky Needham. 
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with evidence of these ‘extremely clever’ 
forms of animal learning (with the obvious 
disclaimer of a species bias, judging animal 
skills relative to human abilities, Rowe and 
Healy 2014), zoos need to ask themselves the 
following questions: ‘What have our animals 
learned? But more importantly what could 
they learn?’ 


5.4.7 Learning Across a Lifetime 


Recent research has found a positive rela- 
tionship between animal ‘personality’ traits 
such as boldness and aggressiveness, and 
learning ability (Carere and Locurto 2011). 
For example, in cavies (Cavia aperea) there 
was a strong positive correlation between the 
speed of learning a food acquisition task, and 
three different personality measures: bold- 
ness, activity level, and aggressiveness 
(Guenther et al. 2014). This suggests that 
individual differences in learning may persist 
fairly predictably throughout life; some indi- 
viduals will generally have a higher aptitude 
for learning than others. From a manage- 
ment perspective, it is useful for zoo staff to 
identify learning differences in their animals, 
if this knowledge can help customise enrich- 
ment or training programmes. 

Some learning outcomes may be pre- 
dicted by ‘personality, but not all learning 
stays consistent over an animal’s lifetime. 
I wrap up this chapter with a brief consid- 
eration of what happens to learning as zoo 
animals inevitably age, especially consider- 
ing that many animals in human care exceed 
their natural lifespans due to a lack of pred- 
ators and excellent veterinary care (Krebs 
et al. 2018). The bulk of research on the 
topic of ageing and learning comes from 
laboratory animals and humans; from this 
we know that learning ability generally 
decreases with age in vertebrates (Kausler 
1994; Riddle 2007). In their review of caring 
for aged zoo animals, Krebs et al. (2018) 
state the importance of giving geriatric ani- 
mals extra human assistance to learn new 
things, whereas long-term memory may be 
impacted less. 


5.5 Conclusions 


e This chapter is a whistle-stop tour of some 
of the learning opportunities available to 
zoo animals, and their practical implica- 
tion for the management of those animals. 
It is not intended to be an all-inclusive 
review, and readers are encouraged to read 
fundamental animal learning texts for 
greater detail on the mechanisms involved 
(e.g. Byrne 2017; Mackintosh 1994; Pearce 
2013; Shettleworth 2010). 

e Zoo environments are neither static nor 
devoid of learning opportunities. Learning 
can begin before birth and continues until 
death; zoo managers therefore need to pro- 
vide optimum environments at every life 
stage and pay particular attention to the 
importance of the maternal environment 
and time-sensitive imprinting phases in 
early life. 

e Learning through play and exploration allow 
animals to practice important skills and seek 
new information; these unstructured learn- 
ing opportunities should be fostered in a zoo 
setting in order to place an animal in charge 
of its own learning processes. 

e In addition to unstructured learning 
opportunities (play and_ exploration), 
structured learning opportunities should 
be provided to animals in zoos. These take 
the form of positive reinforcement training 
sessions, and cognitive enrichment involv- 
ing complex problem solving. 

e The vast majority of formal animal learn- 
ing studies have been undertaken under 
highly controlled laboratory conditions, 
but there is no reason why the findings 
should not be applied to animals living in 
zoos. For example, if we discover a particu- 
lar species possesses a particular learning 
skill, we should endeavour to facilitate the 
expression of this skill in captivity. We still 
have much to learn about how most zoo 
animals learn, but cognitive studies are 
becoming more commonplace under the 
remit of modern zoos being viable sites for 
research. 
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Environmental Enrichment 


The Creation of Opportunities for Informal Learning 


Robert John Young, Cristiano Schetini de Azevedo, and Cynthia Fernandes Cipreste 


6.1 Introduction 

The world of all captive animals should be 
filled with formal and informal opportuni- 
ties to learn new associations and contin- 
gencies; this is how their wild environment 
functions and allows animals to operate on it 
through behavioural expression. It is this 
very behavioural expression that can be an 
important factor affecting animal well- 
being. In this chapter we will focus on the 
informal learning opportunities that arise 
from environmental enrichment and what 
their consequences are for the animal. 

An animal in a new enclosure has much to 
learn. What does the keeper’s uniform look 
like? How does my keeper smell and what 
does their voice sound like? What are the 
signs that I am about to be fed? Are there any 
sounds that predict the arrival of food? 
Which is the quickest way to the outdoor 
section of the enclosure? Where is the best 
place to hide if I do not want to see the pub- 
lic? However, after a few weeks the animal 
has learned all the daily contingencies and 
learning opportunities may rapidly disap- 
pear. The animal may no longer be required 
to exercise its mind and memory. 

In barren environments with unvarying hus- 
bandry routines captive animals have little or 
no opportunities to learn new things whether 
through formal or informal means. One well- 
known consequence of this situation is the 
performance of abnormal behaviour such as 


stereotypic animal behaviour (e.g. stereotypic 
route pacing by captive carnivores) (Swaisgood 
and Shepherdson 2005; Kagan and Veasey 
2010). The expression of such abnormal 
behaviour is widely regarded as an indicator of 
suboptimal animal welfare (Mason and 
Latham 2004; Sarrafchi and Blokhuis 2013; 
Schork and Young 2014). 

Studies have shown that even in such bar- 
ren and unvarying environments operant 
conditioning, for example, to perform ‘tricks’ 
for a show can alleviate the expression of 
abnormal behaviour (Bloomsmith et al. 2007; 
Coleman and Maier 2010). It has been argued 
by many animal trainers that this is because 
training is in itself an enriching activity (Melfi 
2013; Westlund 2014), and that animals may 
prefer to engage in trained behaviours than 
to use environmental enrichment (Dorey 
et al. 2015); this is a debatable point and one 
that we will not address in this chapter. 
Instead, our interest will focus on informal 
learning opportunities, which arise from the 
most commonly applied method to improve 
animal welfare in captivity: environmental 
enrichment. 

Environmental enrichment typically involves 
the addition of novel stimuli to a captive ani- 
mal’s environment in an attempt to improve ani- 
mal welfare (Shepherdson 2003; Young 2003; 
Azevedo et al. 2007); for example, the provision 
of toys to an enclosure. To be effective in the 
long-term the provision of environmental 
enrichment needs to be a dynamic and goal- 
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orientated process (Cipreste et al. 2010) in which 
the stimuli provided are regularly changed and 
novel stimuli are periodically introduced to the 
animals. If not, the animals quickly lose interest 
in the environmental enrichment as there is 
nothing ‘interesting’ about it for them, unless 
the environmental enrichment is associated 
with food (Vasconcellos et al. 2012; Hosey et al. 
2013). A hungry animal will always be inter- 
ested in food and most animals will always show 
interest in prized food items (i.e. treats) (Bays 
2014). This type of enrichment is really playing 
on the animal’s need to maintain its body in 
homeostasis; that is, meeting its physiological 
requirements. It is for this reason that food 
based environmental enrichment is the most over- 
used category of enrichment (Young 2003). 

Research shows that the animal welfare 
benefits from environmental enrichment 
come mainly from two sources: (i) the novelty 
of the stimuli provided; and (ii) control over 
the environment, which environmental 
enrichment facilitates (Young 2003). Thus by 
definition if we are providing animals with 
novel stimuli then we are creating opportuni- 
ties for animals to learn about these stimuli, 
which are being presented in their enclosures. 
It is worth highlighting that control over the 
environment involves informal animal learn- 
ing as well. The public-shy animal, learns that 
they may go inside to avoid humans staring at 
them; thus, the animal has learnt how to 
operate their environment using its behav- 
iour to avoid an aversive situation. 

The benefits of environmental enrichment 
to animal welfare are supported from a wide 
body of evidence reviewed by Young (2003), 
which included behavioural to neurological 
evidence. The behavioural evidence shows 
improved learning capacity in animals 
receiving environmental enrichment (Strand 
et al. 2010; Sorensen et al. 2011); the neuro- 
logical evidence shows increased dendrite 
density, dendrite complexity, and increases 
in size areas of the brain such as the amyg- 
dala, which is associated with learning and 
memory (Rampon et al. 2000; Van Praag 
et al. 2000; Jung and Herms 2014). It is there- 
fore with good reason to believe that during 


Animals in a captive 
environment 


With environmental Without environmental 
enrichment enrichment 


Natural High learning High Abnormal | | Low learning Low 
behaviours | | opportunities || welfare behaviours | [opportunities || welfare 


Figure 6.1 Comparison of the consequences of 
enriched or not enriched environments for captive 
animals. 


the process of receiving environmental 
enrichment that animals are constantly being 
presented with learning opportunities 
(Figure 6.1). 

It is these informal opportunities, which 
we now wish to turn our attention too; it is 
our aim to explain how best these opportuni- 
ties can be exploited from an animal learning 
and animal welfare perspective. 


6.2 Environmental Enrichment 
Categories 


Typically environmental enrichment is divided 
up into five non-mutually exclusive categories 
(Shepherdson et al. 1999; Young 2003): 


1) Social (i.e. social grouping) 

2) Occupation or cognitive (e.g. opportuni- 
ties for mental or physical exercise) 

3) Physical (e.g. the use of species appropri- 
ate furniture in enclosures) 

4) Sensory (i.e. stimulation of the five senses) 

5) Nutritional (i.e. the use of food, associ- 
ated or not to devices that enable animals 
to use their anatomical and behavioural 
adaptive features in food handling). 


All of these categories of environmental 
enrichment if managed properly can provide 
informal learning opportunities for animals 


Learning with 
environmental 
enrichment 


6.3 Informal Learning-Social Enrichment 


Figure 6.2 How the different types of environmental enrichment act in providing learning opportunities for captive 
animals. Dark grey means higher learning opportunities and light grey means lower learning opportunities. 


(Figure 6.2). However, these learning oppor- 
tunities must be tailored to a species specific 
need (Swaisgood 2007; Griffin 2012); for 
example, creating lots of opportunities for 
social interactions for an asocial species 
would clearly be inappropriate from an ani- 
mal welfare point-of-view even though it 
may create many learning opportunities. 


6.3 Informal Learning 
Opportunities During Social 
Enrichment 


Social species normally live in stable 
groups, which may appear to provide the 
opportunities for captive animals to learn 
about group members. Obviously, in zoos, 
captive breeding programmes do necessi- 
tate the exchange of animals and breeding 
creates new individuals in the group (Rees 
2011). However, the frequency of animal 
exchanges is generally low and often is 
limited to the sex, which would migrate 


between groups in the wild for breeding 
opportunities. 

In all species, the arrival of newborn indi- 
viduals creates opportunities for learning: at 
its simplest, learning is required to recognise 
the new individual or at a more complex 
level, learning how to care for the new indi- 
vidual (e.g. allomothering) (Breed 2014; 
Vidya 2014) (Figure 6.3). The opportunities 
of parenthood for learning may be limited by 
the nature of the species developmental tra- 
jectory; for example, hoofstock are generally 
precocious and develop rapidly, whereas pri- 
mates are altricial and develop much more 
slowly. Thus, births in altricial species will 
have longer term impacts on informal learn- 
ing opportunities than those in precocious 
species (Ueno and Suzuki 2014). 

Group size and complexity can provide 
many opportunities for social enrichment. 
However, often in captivity animals are kept 
in group sizes, which are significantly smaller 
than their wild counterparts (e.g. elephants) 
and this greatly reduces the social complexity 
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Figure 6.3 Allomothering in collared-peccaries (Pecari tajacu). Source: Carlos Magno de Faria. 


of the situation (Rees 2011). Many species in 
the wild live in complex social networks, 
where they need to be constantly monitoring 
and learning about not only their own social 
interactions but those of relatives and com- 
petitors alike. These social networks are usu- 
ally dynamic in nature and so individuals 
must be constantly updating themselves on 
what is happening within their social group. 
In certain species, such as chimpanzees this 
situation is rightly equated with politics 
(Brosnan 2007), but unfortunately most cap- 
tive chimpanzee groups are small in terms of 
the number of individuals. It is important to 
remember here that as group size increases 
social complexity increases exponentially 
(Kempe and Mesoudi 2014). It is for exactly 
this reason that Humphrey (1976) suggested 
that the large apes are often very occupied in 
captivity by the political machinations of 
their own making. 

In the wild, large groups of social animals 
do not always stay together as a single group, 
but may form subgroups, which split off for 
foraging purposes and then return to the 
main group (Reboreda and Fernandez 1997; 
Michelena et al. 2009). This adds to social 
complexity in terms of social monitoring. In 


captivity, this situation from an enrichment 
point-of-view has been recreated by provid- 
ing animals with multiple rooms or even 
enclosures to travel between (Coe and 
Dykstra 2010; Coe 2012). For example, the 
orangutans at the Smithsonian National Zoo 
in Washington DC may travel by overhead 
cables to different enclosures to avoid certain 
individuals, to be with certain individuals or 
just to be on their own. 

The arrival of internet video calling has 
created a number of extremely interesting 
social enrichment opportunities; for exam- 
ple, the ability of animals of the same species 
(or even different species) to interact visually 
and auditory in a remote manner. This could 
prove, for some species, to be extremely 
stimulating and have practical applications. 
For example, if you were wishing to transfer a 
female chimpanzee to a new group it would 
be possible for her to see and interact with 
individuals in her future group. Thus, facili- 
tating her learning about her new group 
members and, perhaps, even the layout of 
her future enclosure (Tibbetts and Dale 
2007). Video presentations were also used as 
environmental enrichment for European 
starlings, but they were not effective in the 


prevention of emergence or development of 
abnormal behaviours (Coulon et al. 2014). 

Of course, the use of electronic or any 
other enrichment devices should be planned, 
taking into account the animal, not the 
human perspective; especially those aiming 
at visual or auditory interactions. Animals, 
depending on the species, see and hear dif- 
ferently than humans (Jacobs 2009). Canids, 
as an example, do not have the capacity to see 
all colours, but old world primates can 
(Jacobs et al. 1993; Vorobyev 2004; Jacobs 
2008). Many birds and reptiles are able to see 
in the UV spectrum, thus, food enrichment 
with items reflecting UV could be arranged 
(Honkavaara et al. 2002). In the same way, 
auditory environmental enrichment could 
focus on the whole audible spectrum of the 
animal, and not only be based on the human 
hearing spectrum (Wells 2009). More on 
sensory enrichment can be read below, in the 
following sections of this chapter. 


6.4 Informal Learning 
Opportunities During 
Occupational or Cognitive 
Enrichment 


The very idea of cognitive enrichment is to 
challenge the brains of animals to solve a 
puzzle and this clearly will involve learning 
opportunities. Typically, animals are moti- 
vated to solve puzzles in order to obtain food 
rewards (Cheyne 2010). One of the earliest 
examples of this was the use of artificial ter- 
mite mounds with captive chimpanzees, 
which had to learn to dip for honey or 
yoghurt rather than termites (Nash 1982). 
Zoos typically provided chimpanzees with 
branches that needed to be trimmed and 
shaped for purpose and the chimpanzees 
learned to do this through trial-and-error or 
by watching other more experienced indi- 
viduals dip for food rewards (although the 
imitation of others in tool use is controversial 
for chimpanzees, Buttelmann et al. 2013). 
The first time animals see such a puzzle there 


6.4 Informal Learning-Occupational or Cognitive Enrichment 


is a real cognitive challenge, but clearly this 
diminishes over time as the animals learn to 
perform the task with increasing efficiency. 
However, it should be noted that some of 
these tasks may require that the animal prac- 
tices and improves over long periods of time. 
For example, it may take wild capuchin mon- 
keys months or even years to fully develop 
the skill of opening a nut using a rock as a 
hammer (Ottoni and Izar 2008). For a review 
on the use and benefits of cognitive environ- 
mental enrichment, see Clark (2017). 

Where cognitive activities occupy the 
minds of captive animals, thereby creating 
many informal learning opportunities, the 
learning opportunities available from occu- 
pational activities such as exercise seem to be 
much more limited. 

Occupational activities such as animals 
performing exercise can be strongly moti- 
vated through the use of food rewards. 
Fonseca et al. (2014) showed that all tested 
rats would run several kilometres per day on 
a running wheel if the distance ran was con- 
tingent on the receipt of food rewards. 
Unfortunately, the learning component in 
these processes is limited to a short time 
frame and the animals behaved as if they are 
inside a Skinner box. The responses appear 
to become automatic unless variable ratios or 
variable interval schedules are used for deliv- 
ering the food rewards (Fonseca et al. 2014). 
In general, the problem with occupational 
exercise is that animals will not perform it 
without being frequently rewarded with food 
and thus whilst even wild animals have been 
shown to use a running wheel, they will not 
use it for prolonged periods of time (Meijer 
and Robbers 2014). 

One other problem of occupational exer- 
cise in terms of enrichment is that it tends to 
be unvarying; the animal learns to express 
locomotory behaviour at a constant speed. In 
the wild, animals vary their locomotion 
according to terrain and the reason they are 
moving from point A to point B. Studies on 
physical conditioning in humans have shown 
that exercise, which is varying in its intensity, 
is more mentally stimulating and produces 
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higher levels of fitness (Taylor et al. 1985; 
Swan and Hyland 2012). These concepts 
have yet to be applied to occupational exer- 
cise as environmental enrichment, but it 
seems possible that providing flexibility 
would make such an activity much more 
appealing to animals due to their need to pay 
greater attention to what is happening (e.g. a 
sudden increase or decrease in the speed of a 
running wheel). 


6.5 Informal Learning 
Opportunities During Physical 
Enrichment 


The use of physical environmental enrichment 
such as the use of furniture and enclosure 
design to meet the needs of animals in captiv- 
ity is the one most often favoured by animal 
keeping institutions such as zoos (Young 
2003). The reason for this is that they, incor- 
rectly, believe that this is a one-off cost; for 
example, you build your penguin enclosure 
with a large pool and then you do not need to 
worry anymore about their enrichment. 
Alternatively, you create an extensive three 
dimensional climbing structure for your leop- 
ards and again the problem of dealing with the 
animal’s welfare is solved. There are two mis- 
takes here: (i) no single piece of enrichment 
will ever be sufficient to guarantee the welfare 
of a captive animal; and (ii) environmental 
enrichment needs to be dynamic. 

In the wild, an animal’s physical environ- 
ment is varied and is subject to frequent 
changes; for example, the margays living in 
the Atlantic forest of Brazil are highly arbo- 
real cats who must learn how to navigate 
around their three dimensional home range. 
In the wet season many branches are blown 
off trees by storms and some trees within 
their territory will fall down. Thus, margays 
need to update their spatial map of their 
home range at least several times a year. In 
the zoo environment if the climbing struc- 
ture is never modified then this updating 
never occurs. Thus, simple rebranching of an 


arboreal species’ enclosure a few times a year 
creates learning opportunities as the individ- 
uals must learn new routes to be able to move 
from A to B. 

Animals that have been previously housed 
in unvarying enclosures for long periods of 
time will require that changes made to the 
layout of their enclosure are initially made at 
a slow pace and infrequently, to avoid stress- 
ing the animals (Young 2003). Once animals 
have learnt that change in their enclosure can 
occur, then modifications to their enclosure 
can start to be made much more frequently. 
It is important that animals learn how to 
cope with change, especially since change 
will be part of their lives in a zoo (e.g. being 
moved as part of a breeding exchange). 

A new concept in zoo design developed by 
Jon Coe is the use of tunnels connected to 
different enclosures in a train track like sys- 
tem at the Philadelphia Zoo. This has taken 
the concept of changing environment and 
learning to move around to a new level (Coe 
2012). In this concept, all zoo animals have 
the opportunity to move around a zoo, which 
could be to a different enclosure or to a view- 
ing point. If all the hundred or so enclosures 
were connected together through this system 
(which of course would not always be appro- 
priate as a small primate enclosure would 
probably be unsuitable for a large carnivore) 
then animals would be constantly learning 
new routes around their zoo and the layout, 
not to mention the smells, of their new enclo- 
sure. Thus, one of the most static parts of a 
zoo environment could, through this system, 
become one of the most dynamic parts of the 
zoo environment and create constant learn- 
ing opportunities for the animals. 


6.6 Informal Learning 
Opportunities During 
Sensory Enrichment 


The captive environment like its wild equiva- 
lent can be full of novel sensory stimuli. In 
captivity, new sensory experiences, in terms 


of environmental enrichment, are most often 
provided to stimulate the following modali- 
ties: visual, auditory, olfactory, and gustatory 
(see Modality Boxes); the latter will be 
considered later in the nutritional enrich- 
ment. Each novel sensory stimulus will be 
registered (cue) in an animal's brain and its 
characteristics learnt plus any associated 
contingency (e.g. the sound of a keeper shak- 
ing keys and the arrival of food). 

Captivity in itself may represent an uncon- 
trolled source of visual, auditory and olfac- 
tory stimuli, which may or may not be sources 
of environmental enrichment. The most 
obvious sources of visual, auditory and olfac- 
tory stimuli in zoos are their visitors that 
stand in front of an enclosure where they can 
be seen, heard, and smelt by the animals. 
Studies have shown that in general, the audi- 
tory stimuli (referred to as noise) produced by 
zoo visitors often impacts negatively on 
animal welfare (Quadros et al. 2014). 
Unfortunately, we have no quantitative data 
on the effects of visual stimuli, other than 
large groups of visitors appear to be more dis- 
turbing than smaller groups (Hosey 2000; 
Kuhar 2008); but they are confounded with 
greater noise production. As in the case of 
visual stimuli from the public, it is highly 
likely that olfactory stimuli from visitors will 
affect the behaviour of species with a sharp 
sense of smell but there are no quantified data 
available on this. Zoos even without the visi- 
tors can produce a range of auditory stimuli 
(e.g. from activities such as gardening and 
construction) and olfactory stimuli (e.g. from 
cafeterias), which may be sensed by the ani- 
mals at a considerable distance from their 
source. However, if the sources of these stim- 
uli are never apparent to the animals then the 
learning opportunities can become dimin- 
ished. If these stimuli are associated together; 
for example, the sound a food delivery vehicle 
and the smell of fish, then this learnt contin- 
gency may be a source of stress for animals 
such as bears (Cremers and Geutjes 2012). 
They could even induce abnormal behaviour 
due to food anticipation. An extensive review 
about the effects of predictability and animal 
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welfare can be found in Bassett and Buchanan- 
Smith (2007). 

The application of environmental enrich- 
ment, as it often involves the introduction of 
a novel stimulus, is a source of visual stimula- 
tion and this can enlarge the visual cortex in 
animals’ brains (Sale et al. 2004; Baroncelli 
et al. 2010). Thus visual stimulation is often a 
side effect of other types of environmental 
enrichment and, perhaps, it is for this reason 
that few people deliberately provide it. From 
gap analyses of environmental enrichment 
research it would seem this type of enrich- 
ment has been greatly overlooked (Azevedo 
et al. 2007). In the past, the most common 
type of deliberately used visual enrichment 
was televisions for primates (Platt and Novak 
1996; Lutz and Novak 2005), but this fell out 
of favour as zoos felt that it anthropomor- 
phised animals. The use of data projectors 
permit us to create many different kinds of 
visual stimuli for animals. A number of spe- 
cies such as birds respond to video images of 
conspecifics as if they are real and present in 
their enclosure (Clarke and Jones 2000). 
For species, which live in large groups in the 
wild but are housed in small captive groups, 
such as flamingos, this may be a solution to 
the stress caused by living in small groups. 
Flamingos gain protection against predators 
by living in large groups and normally show 
synchronism in their reproductive behav- 
iours; thus, in small numbers, such behav- 
iours may never be expressed (Pickering et al. 
1992). Asian elephants have complex social 
structures and maintain small herds, which 
disrupt these structures causing stress (Rees 
2009). Alternatively, low technology solu- 
tions to such problems are the use of model 
birds and mirrors in enclosures (Pickering 
and Duverge 1992; Azevedo and Faggioli 
2004; Sherwin 2004). However, it is more 
likely that birds will habituate to these stimuli 
compared to video images or even a live feed 
of conspecifics in the wild, simply because 
models and mirrors will never completely 
imitate live animals, especially when they are 
added to enclosures of high-cognitive species 
(Bensom-Amram et al. 2016). 
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Auditory stimuli often in the form of con- 
specific vocalisations have been used in envi- 
ronmental enrichment studies (Rukstalis and 
French 2005; Simonet et al. 2005; Kelling 
et al. 2012). However, if such calls are used 
frequently with no contingency to the behav- 
ioural response, then animals will learn to 
habituate to such calls, change its behaviour 
or even be stressed by the calls (Harris and 
Haskell 2013; Massen et al. 2014). For exam- 
ple, predator warning calls, which are emit- 
ted without showing an appropriate predator 
model, may soon lose their ability to modify 
animal behaviour (Griffin et al. 2000), but 
some species can retain the capacity of pred- 
ator call recognition over evolutionary time 
(Hettena et al. 2014). The use of such calls as 
environmental enrichment is considered by 
some organisations as questionable in terms 
of their impact on animal welfare, since they 
provoke an antipredatory response and pred- 
ators are a source of stress. 

In many species, such as birds, juveniles 
learn their species-specific vocalisations 
from listening to other members of their 
social group and need to practice these 
vocalisations for them to be perfected (Payne 
et al. 2000; Catchpole and Slater 2008). 
Furthermore, many vocalisations will only be 
expressed once the appropriate stimulus has 
been presented such as the sight of a preda- 
tor or the territorial vocalisation of a conspe- 
cific (Hollén and Radford 2009). Territorial 
vocalisations were once popularly used as 
auditory environmental enrichment for spe- 
cies such as gibbons who would respond to 
them with their own territorial call 
(Shepherdson et al. 1999). Beyond the vocal 
response, animals subjected to such territo- 
rial challenges often show enhanced social 
behaviour and potentially have stronger 
social bonds. 

Finally in terms of auditory enrichment the 
use of music as a stimulus has been popular 
ever since studies showed that cows listening 
to classical music or calf vocalisations pro- 
duced more milk (McCowan et al. 2002; 
O’Brien 2014). The structure of music for 
humans is related to the structure of human 


speech. It has been suggested that music for 
animals should be based on the species’ 
vocalisation structures. A study where this 
was carried out on primates, showed they 
paid more attention to the ‘monkey music’ 
than to human music (Snowdon and Teie 
2013). The same was found by Snowdon et al. 
(2015) for domestic cats. 

The use of olfactory enrichment has 
increased in recent times, despite the fact 
that humans have relatively poor olfactory 
abilities (Clark and King 2008; Laska 2017). 
But as with other sensory stimuli it is impor- 
tant that either there is some natural contin- 
gency between the stimulus presented and 
consequences for the animals (e.g. arrival of 
food or a model predator) or that each stimu- 
lus is used infrequently. Predator scents have 
been shown to be effective in eliciting anti- 
predatory responses in many prey species 
without the need for the appearance of a 
predator model (Apfelbach et al. 2005; Rosell 
et al. 2013). For example, the smell of a jaguar 
on llama wool is sufficient for giant anteaters 
to start rushing around their enclosure in an 
escape response (Orlando and Fernandez 
2014). But of course such stimuli must be 
applied sparingly, for a short period of time 
(a few minutes only) and in a manner that the 
stimulus can be fully removed from the ani- 
mal’s enclosure. If this stimulus is prolonged, 
it could distress the animals since they would 
not be able to flee from the supposed preda- 
tor, decreasing their welfare. 

Other scents that can be used to enrich the 
lives of captive animals are scents used to 
mark the boundaries of territories, such as 
those used by big cats or primates such as 
lemurs. The careful placing of such scents at 
the edges of an enclosure will teach an animal 
about the limits of its territory (Campbell- 
Palmer and Rosell 2010; Jackson et al. 2012). 
In captivity, it is important that scent marking 
is not constantly removed during the cleaning 
process because in species, which counter- 
mark (mark over other individual’s scents) 
this could be perceived as another individual 
invading their territory causing significant 
stress to the enclosure’s occupant. 


The sense of touch is the most under-used 
modality in environmental enrichment 
despite the fact that digits of many animal 
species are full of nerves able to sense subtle 
changes in substrates (Lederman 1991). 
Different substrates provide information to 
animals about their uses (Marshall et al. 
2008); for example, arboreal species learn 
quickly that very smooth substrates are not 
easily climbed. The creation of enrichment 
items with tactile properties for an Asian 
elephant was attempted by French et al. 
(2016) with good results. The authors 
invented a shower for an elephant with sim- 
ple on/off rope and hessian buttons, and 
these different materials were attractive to 
the elephant, which spent a lot of time 
manipulating them with its trunk. Tactile 
enrichments should be carefully planned, 
since each species has its own sensory capa- 
bilities. Primates have a great sense of touch 
in the tip of their fingers, and the use of dif- 
ferent materials in the enrichment manufac- 
ture will enhance tactile experiences (Dominy 
et al. 2004). Environmental enrichment items 
with different temperatures, different pres- 
sures, and different hardness of materials will 
certainly create the opportunities for differ- 
ent sensations and learning experiences. 

Sensory stimuli provide a plethora of learn- 
ing opportunities for captive animals, but 
currently they are not applied in a systematic 
manner to enrich the lives of animals. 


6.7 Informal Learning 
Opportunities During Nutritional 
Enrichment 


Food is one of the most powerful reinforce- 
ments in the life of captive animals and, 
therefore, animals quickly learn any contin- 
gency related to the delivery of food. Zoo 
animals, for example, can learn even the 
sound of the wheelbarrow when the keeper 
arrives with food and ignore other sounds 
(Cremers and Geutjes 2012). Thus, the deliv- 
ery of food to animals in captivity must be 
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done with great care as it can create all kinds 
of positive and negative contingencies. For 
example, if starve days are used with large 
carnivores, signals that food is going to arrive 
can be a trigger, which initiates the expression 
of abnormal behaviour such as stereotypic 
pacing (Bassett and Buchanan-Smith 2007). 

Anecdotally, a number of strange behav- 
iours have been observed in zoo animals, 
which appear to be the result of accidental 
and unwanted contingencies. At the Belo 
Horizonte Zoo in Brazil there was a male 
giraffe, which would touch its neck against 
the ‘hotwire fence’ and get an electric shock 
(Figure 6.4). It would seem that this behaviour 
had its origin in the animal reaching over the 
electric fence to reach the succulent leaves 
outside of its enclosure. Each time the giraffe 
managed to grasp a mouth full of leaves with 
its tongue it was shocked by the hotwire; this 
process was repeated many times and eventu- 
ally the animal formed an association between 
being shocked and obtaining food. 

The use of food to lure animals to interact 
with items provided as environmental enrich- 
ment is widespread, but is a two edged sword. 
Once animals associate an enrichment item 
with food they will not use it once no more 
food is available. For example, a pig might 
spend much time rolling a ball around its 
enclosure, but if food is placed inside that 
ball, the same individual will only roll the ball 
around whilst food is available (Young et al. 
1994; Young and Lawrence 1996). Both the 
pig and the giraffe examples can be referred 
to the Premack principle, which states that if 
a less desirable activity reinforces a more 
desirable activity, then an animal will perform 
the less desirable activity (Bond 2008). Thus, 
the ball has lost its ‘power’ as a toy due to the 
learned contingency with food. It is worth 
remembering that we cannot use food all the 
time for environmental enrichment for two 
reasons. Firstly, the animals will eventually be 
nutritionally satiated and therefore no longer 
use any of the environmental enrichment 
being offered. Secondly, if we over use food as 
a lure to promote interaction with enrich- 
ment we risk captive animals becoming obese 
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Figure 6.4 Giraffes at Belo Horizonte Zoo, Brazil. One male associated an electric shock with receipt of succulent 
leaves. Note the hotwire fence just above the wooden fence. Source: Fundação de Parques Municipais e Zoobotânica. 


and a number of studies have already shown 
that obesity is on the rise in captive animals 
(Morfeld et al. 2014). 

Food beyond being a primary reinforce- 
ment is a source of many sensory stimuli 
such as visual, olfactory, and tactile which we 
have already considered. It is also a source of 
gustatory enrichment. From the colour, 
smell, feel, and taste of food animals can 
learn about the relative nutritional value of 
different food items to them (Rowe and 
Skelhorn 2005; Werner et al. 2008; Passos 
et al. 2014). A redder fruit might indicate a 
sweeter and more energy rich food item to a 
primate species, for example. However, if 
zoos or laboratories preprocess food items by 
peeling fruit and chopping it up, many of 
these contingencies may be difficult for ani- 
mals to learn (Sandri et al. 2017). 

In general, we have only discussed associa- 
tive and non-associative learning and not 
mentioned processes such as imprinting and 
sensitive periods. Many species learn what to 
eat during a sensitive period (a learning win- 
dow) and imprint on that type of food 
(Burghardt and Hess 1966; Burghardt 1969). 
Failure to provide appropriate food items 


during these learning periods can result in 
captive animals not recognising their prey 
species if they were released back to the wild. 
For example, captive cheetah that had been 
fed cow meat upon reintroduction in Africa 
tried to hunt inappropriate species such as 
giraffe and rhinoceroses (Young 1997). 


6.8 Discussion 


During the process of environmental enrich- 
ment animals are learning all the time about 
the new stimuli in their environment and any 
contingencies created by these stimuli. If 
these learning opportunities are carefully 
managed they add value to the use of environ- 
mental enrichment and in the zoo environ- 
ment this can be through facilitating the four 
objectives of the modern zoo in terms of con- 
servation, research, education, and leisure. 
Much of the benefits of environmental 
enrichment come from animals learning about 
their environment, which makes their environ- 
ment more interesting. In some cases such as 
the use of nutritional environmental enrich- 
ment, food is the primary reinforcement which 


increases the likelihood of the behaviour (using 
the enrichment) being performed in the future. 
In the case of cognitive enrichment, food is 
often used to lure the animal into using the 
enrichment; it is then less clear whether the 
primary reinforcement is the food or the learn- 
ing opportunity (Sambrook and Buchanan- 
Smith 1997). The learning which takes place 
with the cognitive task is however, more spon- 
taneous than seen with nutritional enrichment 
(Melfi 2013; Clark 2017). It should be remem- 
bered that in good environmental enrichment 
programmes the animals do not receive all 
their food through using enrichment. But 
rather through how much time they choose to 
use enrichment will determine their food 
income from this source. 

Keeping animals’ brains active through 
informal learning opportunities created by 
environmental enrichment has been shown 
to increase their learning capacity and ability 
to deal with changes in their environment 
(Young 2003; Salvanes et al. 2014; Grimberg- 
Henrici et al. 2016). In humans, studies have 
shown that people who are more mentally 
active usually suffer much less from age- 
related diseases and illnesses such as demen- 
tia (Nithianantharajah and Hannan 2006; 
Woo and Leon 2013). Due to advances in vet- 
erinary care and nutrition provision, animals 
in captivity are starting to live much longer 
than their wild counterparts; for example, 
chimpanzees in the wild normally live to 40+ 
years old, whereas as in captivity they can 
reach 60+ years old. Thus, if captive chim- 
panzees are not mentally stimulated then we 
can expect to start seeing diseases like 
dementia; these diseases are already being 
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Questions 


1 


Why should environmental enrichment 
be considered as a source of learning for 
captive animals? 


For physical enrichment to be efficient in 
providing learning opportunities to ani- 
mals, it needs to be dynamic. How does 
dynamism work and why is it important? 


The use of food as environmental enrich- 
ment is common across the world. Why 


is this type of enrichment preferred over 
other types and how can food be used to 
facilitate informal learning? 


During social encounters, animals have 
the opportunity to learn important les- 
sons. Explain. 


Explain how to plan an environmental 
enrichment regime for captive animals 
which promotes informal learning? 


7 


The Art of ‘Active’ Training 


Steve Martin 


7.1 Introduction 


An artistic animal trainer goes beyond the 
basics of positive reinforcement training to 
fine tune antecedents and consequences to 
promote a level of learning that transcends 
basic animal training practices. The ‘art’ of 
animal training can be described as the intui- 
tive non-scientific application of animal 
training ‘rules, which have developed 
through practical experience working with 
animals, and the people who care for them. 
The focus of this chapter is to describe ani- 
mal training from this perspective, and pro- 
vide a background of how it can be achieved 
in zoos and aquaria. 


7.2 Motivation 


At the heart of all animal training is motiva- 
tion. Professionals in Applied Behaviour 
Analysis (a sub-discipline of psychology) 
refer to a motivating operation as something 
that changes the effectiveness of a conse- 
quence. For instance, warming meat before a 
training session can sufficiently change a 
lion’s perception of the meat (reinforcer), so 
that it results in an increase in the lion’s moti- 
vation to perform a cued behaviour for that 
particular reinforcer. Motivating operations 
that increase behaviour are called establish- 
ing operations and motivating operations 
that decrease behaviour are called abolishing 


operations. For instance, an establishing 
operation may involve slightly increasing the 
distance between the trainer and a nervous 
lion in an enclosure to increase motivation 
for the animal to participate in a training. 

Some zoo professionals have a myriad of 
tools in their training toolbox to influence 
motivation. These tools are generally associ- 
ated with careful attention to antecedent 
arrangement and establishing operations, 
such as limiting distractions, careful atten- 
tion to an animal’s body language and 
responding appropriately, using a high rate of 
high-value and a wide variety of reinforcers, 
and much more. Unfortunately, some have 
yet to learn the vast array of motivating oper- 
ations available to them and often focus only 
on food reinforcers in their positive rein- 
forcement training programme. 

Zoo professionals have recently begun to 
understand and quantify an extensive list of 
motivating operations that influence training 
sessions with their animals. Of the countless 
motivating operations that affect the behav- 
ioural choices of the animals in training pro- 
grammes, the following are amongst the 
most influential. 


7.2.1 Relationship 


A trusting relationship between animal and 
trainer is an important influence on motiva- 
tion. Trust levels are on a continuum specific 
to each animal and the conditions in which it 
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behaves. Though we often focus on trust 
between animals and humans, trust also 
relates to how the animal perceives and 
responds to various objects and situations; 
which are equally important to the animals 
and training programmes. Animals build 
trust in exhibit features, housing furniture, 
other animals, and even enrichment items, in 
a similar way that they build trust in humans. 
When a gibbon jumps on a 3-inch thick 
branch in a tree and the branch supports its 
weight, the behaviour is reinforced and the 
animal builds trust in similar sized branches. 
When a keeper first shows a target stick to a 
zebra, it may take several approximations of 
approach behaviour without aversive conse- 
quences before the animal builds enough 
trust in the target to touch it with its nose to 
gain a reinforcer. The higher the level of trust 
an animal has in a person, the more likely the 
animal is to participate in interactions with 
that person. 

The relationship between a trainer and the 
animals she/he trains might be considered as 
a trust account at their bank of relationships. 
Each time a trainer does something the ani- 
mal likes, i.e. provides something desirable 
that an animal will work to gain, the trainer is 
making a deposit into a trust account. If the 
trainer does something the animal dislikes, 
i.e. will work to avoid, the trainer makes 
a withdrawal from the trust account. 
Restricting a tiger’s movements in a squeeze 
chute to give an injection may be a with- 
drawal from the trust the tiger has in the 
trainer and the squeeze chute behaviour. 
After only a few repetitions of the squeeze 
chute behaviour, the resulting withdrawals 
may bankrupt the trust account, resulting in 
decrease or termination of future approach 
behaviour with both the chute and the 
trainer. Using positive reinforcement to teach 
the tiger to accept injections may take longer, 
but the training will pay dividends as the 
multiple deposits into the trust account 
results in reliable behaviour that will endure 
the occasional withdrawal. 

Past experiences become antecedent con- 
ditions for future behaviour. Zoo profession- 


als often wonder if they should be in the 
room with one of their animals during a 
stressful experience such as a vet immobilis- 
ing the animal. Usually, the best answer to 
this question is, ‘It depends. How is your 
trust account with that animal?’ If a person 
has a high trust account with an animal, he or 
she may provide some level of comfort to the 
animal once it is darted, caught in a net, or 
otherwise put in a stressful situation. We 
often see animals with high trust accounts go 
directly to a familiar trainer after a stressful 
experience. A male gorilla (Gorilla gorilla) at 
Cheyenne Mountain Zoo presented his 
shoulder for an injection by the same keeper 
who delivered a successful hand-injection 
anaesthetic the day before. At Columbus Zoo 
the keepers have hand-injected vaccinations 
with their kinkajou and two wart hogs, and 
all three animals returned immediately to the 
trainer and participated in additional injec- 
tion training behaviours. Both examples 
demonstrate that a level of trust remained 
despite the previous negative interaction, 
and there are countless other examples of 
animals returning to a keeper the day after 
that keeper was involved with an injection 
and anaesthetic the day before. However, 
there are also many examples of a stressful 
experience completely bankrupting a keep- 
er’s trust account simply by being in the room 
when an aversive event occurred. 


7.2.2 Ability 


Animals build skill and behavioural fluency 
through reinforced practice. Some behav- 
iours require more effort than others and are 
therefore more difficult for the animal to per- 
form. As an animal develops its skills with a 
specific behaviour, the motivation to per- 
form that behaviour increases. For instance, 
a leopard that had no access to trees whilst 
growing up at one facility may be transferred 
to another facility with hopes of it being the 
star attraction in their new exhibit that has 
the perfect branch for it to lay on over the 
heads of the guests. With no previous tree- 
climbing skill the animal may be poorly 


motivated to attempt to climb trees. In this 
case a keeper may need to shape the climbing 
behaviour by first teaching the leopard to 
touch a target outside the mesh and move the 
target to where the cat needs to jump on the 
log to touch the target. Or, a trainer can teach 
the animal to touch a laser dot as a target on 
the log, and then gradually approximate the 
dot up the tree branch. In some cases it might 
be best to make the behaviour easier by 
teaching the leopard to touch the dot on a log 
laying on the ground or leaning on a rock 
then generalise the behaviour to increasingly 
steeper angles, raising the tree a foot or two 
each day, until the tree is vertical. 


7.2.3 Learning History 


Past consequences have strong antecedent 
influence on motivation for future behaviour. 
Many trainers have experienced the frustra- 
tion associated with trying to teach a parrot 
with previously clipped wings the skill of 
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Figure 7.1 Bird flight has been used as a central theme in many captive bird displays, like this one at Disney's 
Animal Kingdom. Source: Steve Martin. 


7.2 Motivation 


flying from one place to another. If the bird’s 
wings were clipped during its first year of life, 
its flight attempts will have been punished by 
repeated crashes to the floor or running into 
walls or other objects, thus reducing its moti- 
vation to attempt to fly later in life. It is cer- 
tainly possible for a parrot to learn to fly later 
in life after its wing feathers have grown in. 
However, it will require much more time and 
effort for the bird to acquire the skills than it 
would have if it learned to fly in its first few 
months of life. It will take an enormous 
amount of reinforced repetitions to counter- 
act the bird’s punishing history of flight 
attempts. Additionally, teaching an older 
bird to fly requires a very capable trainer to 
lead the bird through the repetition of small 
approximations to acquire the ability and 
confidence in the action of flying (Figure 7.1). 

Learning history associated with the type 
and amount of reinforcers is an important 
motivating operation. If the amount and type 
of food reinforcer is consistent each time, the 
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motivation to perform a behaviour will likely 
decrease over time. If you received the 
same lunch items each day the behaviour of 
opening the lunch box will likely decrease 
over time, especially when you have other 
alternatives. However, if the reinforcer for 
behaviour varies randomly, the motivation to 
perform the behaviour will likely increase. If 
your lunch contains different food items each 
day, especially if someone else packed your 
lunch, the behaviour of opening the box to 
discover what is inside might increase. 
Varying the type and quantity of reinforcers 
is often key to motivating animals to partici- 
pate in training. 

The benefit of delivering a variety of rein- 
forcers is evident in the free-flight macaws at 
Disney’s Animal Kingdom. Three groups of 
20 macaws make two flights each day across 
the park. They are released from their hold- 
ing facility, and then fly half a mile past the 
Tree of Life to a perch on the other side of the 
park. Once they are at the designated landing 
area, the macaws receive a variety of food 
items, such as pellets, nuts, and fruits. After a 
10minute interpretive programme the 
macaws are cued to return to their holding 
facility where they make their way into indi- 
vidual cages and receive a mixture of high 
value food items that change with every 
flight. These food items include pellets, nuts, 
fruits, vegetables, and even a few healthy 
human food items such as granola bars, 
crackers, trail mix, etc. After each bird eats 
their food the birds are let out into the large 
flight pen where a table is spread with addi- 
tional fruits, vegetables, and other treats. 
Additionally, after each flight the trainers 
add a wide variety of items ranging from 
browse, to hidden treats, to large bins filled 
with chewable objects. These birds perform 
these flights twice a day at ad-lib weight. 
They choose to come to the holding facility 
because the reinforcers inside their facility 
out-compete the myriad of other reinforcers 
available to them in the park, including 
unlimited browse, great views, and the 
acorns that some of them learned to eat in 
the trees along the way. 


7.2.4 Control 


Watson found (as cited in Friedman 2005) 
control of one’s outcomes to be a primary 
reinforcer for behaviour, and loss of control 
can punish, or reduce, behaviour. Challenges 
that occur when training animals to enter 
crates, chutes, and other confined areas are 
often associated with the animal's perception 
of a loss of control. By giving animals a higher 
level of control over their environment 
trainers can solve many shifting problems in 
zoological and aquarium settings. For 
instance, shifting problems are often associ- 
ated with the consequence of the moving- 
inside behaviour being the loss of access to 
outside. Locking an animal inside an enclo- 
sure can punish future behaviour of coming 
inside. If the consequences of coming inside 
results in both a food reinforcer and opening 
the door for the animal to go back outside, 
future behaviour of coming inside is likely to 
increase. However, at some point a keeper 
needs to lock the animal inside. In that case, 
after several repetitions of coming in and 
going back out, a trainer can then offer 
increased quantity of high-value reinforcers 
to offset the possible aversive nature of losing 
access to outside (Figure 7.2). 

At Givskud Zoo in Denmark, the keepers 
wanted to teach their chimpanzees (Pan trog- 
lodytes) to participate in husbandry and 
medical behaviours in a chute leading from 
the night holding area out to the exhibit. The 
chimp’s previous history of being locked in 
the chute where it was darted and anesthe- 
tised punished the behaviour of coming 
inside when a keeper was anywhere near the 
shift door. A new plan was designed for 
the keepers to give the chimps ‘control’ of the 
door. The trainer started the session by rein- 
forcing the dominant female for taking small 
steps towards the inside of the chute. Each 
time the animal moved forward the trainer 
reinforced the behaviour with the animal’s 
favourite food. The next step involved the 
trainer and a second keeper giving the animal 
‘the power; through her body language, to 
control the behaviour of the keeper near the 
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Figure 7.2 Chimpanzee at Givskud Zoo sits inside the chute after learning she could control the keeper’s 
behavior of closing the shift door by looking at him. Source: Steve Martin. 


door. Any time the chimp looked at the 
keeper, he would back away from the door. 
However, when the chimp ‘allowed’ the 
keeper to come forward, the chimp received 
a high value reinforcer from the trainer. 
Soon, the chimp walked fully inside the 
chute, sat in front of the trainer, and allowed 
the keeper to put his hand on the slide door. 
As he moved the door, the chimp received a 
treat from the trainer. If the chimp looked at 
the keeper, he backed off. Through several 
repetitions, the training progressed to the 
point that reinforcement became contingent 
upon door closing. The chimp’s level of con- 
trol also progressed from looking at the 
keeper to get him to back up, to moving 
towards the door as the cue for the keeper to 
open the door. Through the entire process 
the chimpanzee maintained control of the 
door through her body language, which was 
a huge reinforcer for her behaviour of staying 
in the chute whilst the door was closed. 

The above events may lead some to think 
this was a training process conducted over 
several weeks or months by an expert trainer. 


Actually, the person doing the training had 
little or no training experience (however she 
was coached by an experienced trainer) and 
the animal had no previous training history. 
Additionally, the training was conducted 
over one, 20-minute session! Not only did the 
chimpanzee learn to sit in the chute with the 
door closed in the very first session, she also 
learned three other behaviours on cue. She 
learned to offer three body parts for the 
keeper to touch on the verbal cues: ‘finger, 
arm, and head; all in the first 20-minute 
training session. This is an excellent example 
of the progress that can be made in training 
sessions when animals have control of their 
environment. 


7.2.5 Environmental Influences 
During Training 


Training sessions occur in a variety of loca- 
tions, from the relative quiet of indoor hold- 
ing facilities to the noisy unpredictability of 
on-exhibit training areas. No matter where 
training occurs there will be opportunities 
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for a wide variety of stimuli in the environ- 
ment to interrupt training sessions and 
impact an animal’s motivation to participate. 

A contact call from a conspecific can disrupt 
a session as an animal stops what it’s doing to 
listen or establish communication with other 
animals. An alarm call can send an animal 
bolting from the session just as it would in the 
wild where the alarm call might signal the 
presence of a predator. Some animals show 
more motivation when they can see other ani- 
mals in the group. For others, it might be dis- 
tracting for one animal to see another during a 
training session. Training environment should 
be adjusted according to each animal’s behav- 
iour to maximise motivation. 

Some trainers prefer to train in a quiet and 
controlled environment with few distrac- 
tions. This enables the animal and trainer to 
increase focus on the session at hand and 
reduce distractions to the point that it actu- 
ally disrupts their motivation and perfor- 
mance in the future. What might be small 
distractions for most animals can be huge 
distractions for animals trained in uncharac- 
teristically tranquil settings. Quiet settings 
are helpful to establishing new behaviour, 
but once an animal has learned to perform a 
behaviour without hesitation in response to 
a cue, the next step should be to generalise 
that behaviour to novel environments, 
including new people, locations, and degree 
of distractions. 


7.2.6 Rate of Reinforcement 


Maintaining motivation to participate in 
training is often related to the rate at which 
an animal earns reinforcers. The rate of rein- 
forcement can be thought of as how many 
reinforcers per minute the animal receives 
during a training session. Trainers may thin 
the reinforcement ratio when using an inter- 
mittent schedule of reinforcement to shape 
various behaviours, such as duration of a tar- 
get hold or open-mouth behaviour. Stretching 
the ratio too far or too fast can lead to perfor- 
mance breaking down, a phenomenon called 
ratio strain (Chance 2014). 


The rate of reinforcement can also decline 
when trainers make too large an approxima- 
tion when shaping a particular behaviour. For 
instance, teaching an animal to step inside a 
travel crate typically involves many succes- 
sive approximations. There is often a critical 
point in the process when the animal’s whole 
body is inside the crate, except its back feet. 
Up to this point, the animal has performed 
each approximation without hesitation, but 
is now stalled and reluctant to make that final 
step. If a trainer holds out too long for just 
‘one more step’ the animal may lose motiva- 
tion and just walk away, no matter how much 
cueing and prompting the trainer uses. The 
best approach in this case is to return to an 
earlier successful approximation and rein- 
force smaller approximations at a higher rate 
of reinforcement. Instead of waiting for both 
hind feet to be inside, reinforce approxima- 
tions associated with lifting one foot, moving 
that foot towards the crate, touching the 
crate, etc. The size of the approximations is 
determined by the progress of the animal. If 
the animal is slow to move forward, make the 
approximations smaller until each approxi- 
mation is performed without hesitation. 
With this approach a trainer builds behav- 
ioural momentum (Mace et al. 1988), which 
often helps the animal move past the point in 
the approximations where it hesitated before. 


7.3 Two-way Communication 


Contemporary trainers operating at the 
highest level are skilled observers of animal 
body language and give the animal a strong 
voice in their relationship. They form part- 
nerships with animals that supersede the 
dominance-based relationship that was once 
so prevalent in the zoological world. 
Through careful observation of an animal’s 
body language a trainer can empower the 
animal with a level of control in its environ- 
ment where its ‘voice’ (through its body lan- 
guage) is as meaningful as the trainer’s voice 
and actions. A trainer gives a cue for the 
animal to perform a specific behaviour, then 


the animal's body language provides feedback 
about its level of motivation to participate or 
not. If the body language shows the animal is 
not motivated, the trainer can change the 
antecedents and/or consequences to encour- 
age the animal, or stop the training session 
and try again later. When cues and criteria for 
behaviour are clear, the animal may learn 
quicker and motivation may increase. When 
animals don’t learn as expected, a trainer 
should review antecedent conditions includ- 
ing cues, criteria, and reinforcers. 

The most successful animal trainers are often 
the ones who are the most sensitive to animals’ 
body language. As a trainer approaches an ani- 
mal’s enclosure there is an important opportu- 
nity for the trainer to observe the animal's body 
language and determine the most helpful speed 
of approach, or if approach is even advisable. 
Too often, keepers just march up to a training 
area with little or no concern for what the ani- 
mals behaviour might be telling them. Like 
humans, each animal has its own personal 
space and the data flows the moment the ani- 
mal can perceive the trainer’s presence. 


7.3.1 Personal Space 


The concept of personal space was intro- 
duced by Edward T. Hall in his book The 
Hidden Dimension. He said, ‘Most people 
value their personal space and feel discom- 
fort, anger, or anxiety when their personal 
space is encroached’ (Hall 1966). Personal 
space is also considered ‘flight distance’ in 
animals and can be seen as the distance at 
which an animal shows comfortable body 
language as a person or other animal 
approaches. Judith Bardwick, author of 
Danger in the Comfort Zone, defines the 
comfort zone as a behaviour state where a 
person operates in an anxiety-neutral posi- 
tion (Bardwick 1995). Flight distance and 
comfort zones are directly related to the rela- 
tionships we have with animals in our care 
and are strongly influenced by current condi- 
tions. A lion (Panthera leo) at Assiniboine 
Zoo was new to training and just beginning 
to learn target training. As the keeper moved 
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the target forward the lion snarled and 
aggressed repeatedly with feet hitting the 
wire mesh. As soon as the keeper backed up 
no more than one foot, the lion stopped the 
aggression and sat calmly in the presence of 
the keeper. Those 12 inches made a world of 
difference in the attention span and motiva- 
tion of the lion. 

A trainer can have a high trust account 
with a particular animal then one day, with 
no apparent reason from the trainer’s point 
of view, the animal might retreat at the train- 
er’s approach. Though we will never know 
what an animal is thinking, we can observe 
what the animal does. When an animal’s 
body language shows distrust or concern, a 
trainer should stop what he or she is doing, 
quickly evaluate the conditions, and move 
back to the animal's comfort zone. No matter 
how high the trust account or how much his- 
tory a person has with an animal, trainers 
should always approach an animal with care- 
ful observation of its body language, and only 
enter an animal’s personal space when the 
animal's body language invites them in. If we 
give animals control of our behaviour though 
their body language we will gain trust, 
improve personal space or flight distance, 
increase their comfort zone, and have more 
productive training sessions. 

Even when a trainer has established a high 
trust account with an animal, standing too 
close can be a problem that disrupts training 
sessions. Some animals focus intently on a 
persons hand, target, food container, etc., 
and stop paying attention to the other impor- 
tant aspects of the training environment. 
There are times when we want an animal to 
hold its nose or other body part against a tar- 
get. However, there are also times when a tar- 
get held too close to the mesh could cause an 
animal to try to bite or lick the target instead 
of moving as indicated to the target. 
Additionally, when an animal is ‘cross-eyed’ 
on a close target it may not see the rest of the 
environment including prompts and cues. 
When you look cross-eyed at something 
close to your face everything else goes out of 
focus. The same happens when trainers use 
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prompts, cues, targets, bait sticks, etc. too 
close to an animal. For instance, giving an 
open mouth cue right at the bars or mesh 
barrier might cause an animal to focus 
intently on the hand to try and bite or lick it 
(Figure 7.3). 

Move the hand back 3 or 4 inches and the 
animal gets a different perspective on the 
situation and will be more likely to perform a 
behaviour in response to the cue. Expert 
trainers understand the critical distances 
associated with presenting cues and prompts 
in ways that provide clear communication of 
contingencies. 


7.3.2 Shared Information 


As trainers we bring only part of the informa- 
tion to the training session. No matter how 
much time, effort, and thought we put into 
the training plan — or how many managers 
have approved it — the animal’s contribution 
to the information in the session is just as 
important as the information we bring to the 
session. The best training occurs when the 
trainer is flexible to change the plan when an 
animal’s body language suggests an alterna- 
tive approach will produce better results. 


Some trainers say they don’t want to change 
their plan because they want to avoid confus- 
ing the animal, or they want to build on what 
they have started, or they are sure their plan 
will work if given enough time. If the animal 
is motivated to participate in training and the 
plan isn’t working then chances are the ani- 
mal is already confused. To continue on the 
same path may lead to more confusion, frus- 
tration, aggression, or the animal simply 
walking away from the session. A skilled 
trainer can see when the animal’s body lan- 
guage encourages moving forward according 
to the plan, or to jettison the plan and start a 
new one. Training plans should be dynamic 
not dogmatic. 


7.3.3 Event Markers 


Whistles and clickers may be effective audi- 
tory event markers when an animal is work- 
ing away from a trainer or in a crowded or 
noisy environment where a trainer’s voice 
may not be heard. Visual event markers, such 
as movement of the hand or even turning the 
body or walking a certain direction can be 
strong bridging stimuli for animals across an 
exhibit that are taught to hold on a particular 


Figure 7.3 An excellent open-mouth behaviour, but moving the hand away from the mesh a bit may allow 
this lion to see more of it’s environment, including the training and the cue. Source: Steve Martin. 


station until a visual bridge is given. Tactile 
markers are good communication tools when 
animals are in close proximity to the trainer 
and not looking at the trainer, such as when a 
chimp performs a back inspection behaviour, 
or a sea lion has its head underwater but its 
body is near the trainer. The most appropri- 
ate event marker for the animal and current 
conditions should be used. 

Many trainers have said things like ‘I tried 
clicker training and it didn’t work, or ‘We 
haven't started our training programme yet 
because we don’t have a clicker: There is no 
magic in the clicker; the magic is in the very 
act of marking the behaviour and closing the 
gap between criterion performance and the 
backup reinforcer. Tightening the contiguity 
between the behaviour and consequence is 
clear communication that seems to help the 
animal understand the function of its behav- 
iour. In my experience, event markers like the 
clicker are great in many conditions. However, 
in some conditions a whistle, verbal, visual, or 
even a tactile event marker might be a better 
tool for the job. For instance, when training 
great apes or carnivores behind barriers, some 
trainers find a verbal event marker can be a 
better tool than a clicker or whistle. The verbal 
marker frees up the trainer’s hands to hold tar- 
gets, give hand cues, and deliver reinforcers. 
Plus, without a whistle in the mouth it is easier 
for a trainer to give verbal cues and prompts 
along with the event marker. 

In some circles it has become routine to use 
a marker without a well-established backup 
reinforcer. For instance, the animal may per- 
form three behaviours to criteria and receive 
an event marker for each behaviour, but only 
receive a food reinforcer after the third or 
fourth behaviour. This is a very common rein- 
forcement strategy at zoos, and it is also one of 
the most confusing reinforcement strategies 
for animals. I have found that animals trained 
with this type of inconsistent pairing of bridge 
and backup reinforcer often lose motivation 
to participate in the training session, exhibit a 
high level of incorrect responses to cues, and 
show frustration-induced aggression. When 
this happens trainers often blame the animal 
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for the poor performance, labelling the animal 
as distracted, aloof, messing with their minds, 
etc. By placing the blame on the animal, train- 
ers relieve themselves of responsibility for the 
outcomes, but miss valuable information 
about how to increase motivation through 
clear communication of cues and high rates of 
reinforcement. 

Some trainers believe since the marker is 
reinforcement for behaviour they don’t have 
to provide a backup reinforcer. They incor- 
rectly call this a ‘variable schedule of rein- 
forcement: However, if the marker is an 
effective conditioned reinforcer (as evi- 
denced by its ability to increase or maintain 
behaviour on its own), the trainer is using a 
continuous schedule of reinforcement — at 
least until the reinforcing strength of the 
bridge extinguishes. Each time the bridge is 
given without a backup reinforcer can thus 
be logically viewed as a respondent extinc- 
tion trial. Just as Pavlov paired the metro- 
nome sound with meat powder to elicit the 
dog’s salivation at the sound of the metro- 
nome alone, trainers pair the marker stimu- 
lus to a backup reinforcer, often food. When 
Pavlov stopped backing up the sound of the 
metronome with the meat powder, the met- 
ronome extinguished as an elicitor. Similarly, 
when trainers unpair the bridge and the 
backup reinforcer, animals eventually stop 
listening to the marker and begin focusing on 
more reliable, salient signals of the backup 
reinforcer to come. This is often the action of 
the trainer’s hand moving to the backup rein- 
forcer, e.g. hand to feedbag. This visual bridg- 
ing stimulus can serve the function of the 
intended marker, keeping the animal in the 
training environment a bit longer. However, 
eventually the low rate of backup reinforce- 
ment reduces motivation and the animal 
either leaves the session, shows aggression, 
or the behavioural response deteriorates to 
the point the trainer ends the session. 

A keeper with a long history of training a 
male gorilla (G. gorilla) with this inconsistent 
pairing of the marker and backup reinforcer 
agreed to participate in a small experiment. 
She first demonstrated her usual training 
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session with the animal performing several 
behaviours in rapid-fire succession and each 
correct performance receiving a click but only 
every third or fourth click being backed up 
with a food reinforcer. The animal performed 
several behaviours correctly and several behav- 
iours incorrectly, often after multiple cues. 
About half way into the session the gorilla 
stood up and hit the top of the door with all his 
might and ran off to the adjoining den. 

A few weeks later the same keeper and the 
same gorilla did another small experiment. 
This time the keeper backed up each bridg- 
ing stimulus with a food reinforcer. The 
keeper even mentioned that this session 
might be difficult for her because she has 
never paired every bridge with a food rein- 
forcer before. The training session went per- 
fectly. Every cue brought a correct response, 
and every correct response resulted in a 
marker followed by a food treat. The session 
went on and on and neither the keeper nor 
the gorilla looked like they wanted to stop. 
The high rate of reinforcement provided 
clear communication of the behaviour—con- 
sequence contingencies and increased the 
gorilla’s performance and motivation to stay 
in the training session. 

Some of the most common reasons keepers 
say they use their bridging stimuli without the 
backup reinforcer include the following erro- 
neous rationale: not backing up each bridge 
makes training more interesting for the ani- 
mal; it builds stronger behaviour because it is 
a variable schedule of reinforcement; the 
clicker is a reinforcer so you don't need two 
reinforcers; it reduces frustration elicited 
aggression if a trainer runs out of food; it 
means good job and keep going. Each of these 
are not scientifically sound. A more detailed 
discussion of these points is found in the arti- 
cle called, ‘Blazing Clickers’ (Dorey and Cox 
2018; Martin and Friedman 2011). 


7.3.4 Prompts 


Prompts are antecedent stimuli trainers use 
to increase the likelihood that an animal will 
perform a specific behaviour. At the Denver 


Zoo a trainer taught a jaguar (Panthera onca) 
to roll over by kneeling in front of the cat’s 
cage, leaning to her side, tipping her head 
over, and motioning with her hand as if to 
guide the cat’s head. The jaguar followed the 
trainer’s body language, and the trainer rein- 
forced approximations of the roll behaviour 
until the cat finally rolled all the way over. 
The trainer then began to systematically fade 
out each of the prompts until the cat rolled 
over given the verbal cue ‘roll’ 

A trainer at Cheyenne Mountain Zoo taught 
a Wolf’s Guenon (Cercopithecus wolfi) to bra- 
chiate around the exhibit by walking along the 
edge of the exhibit and reinforcing small 
approximations of the animal following her 
along the barrier. Many trainers have taught 
animals to open their mouths, lift their arms, 
move from one area to another and countless 
other behaviours using their own body lan- 
guage to prompt the behaviour. Prompts can 
be very important tools to help shape behav- 
iour. However, the rule of prompts is to fade 
them out as soon as the behaviour will allow. 
When prompts are not faded the animal’s 
behaviour will become dependent on the 
prompt. If the trainer at Denver Zoo had not 
faded the prompts the jaguar would not per- 
form the behaviour unless the trainer knelt 
down, leaned to her side, tilted her head and 
gestured with her hand. As the trainer system- 
atically fades prompts, the animal gains a bet- 
ter understanding of criteria, cue, and 
consequence. Ultimately, past consequences 
should drive future behaviour, not antecedent 
prompts, and the signal for the behaviour is a 
deliberate one. 

Baiting, or luring, is also a prompt. Many 
keepers show an animal food to get it to come 
into a holding area, go into a crate, or move 
from one area to another. Baiting can be a 
helpful prompt to establish new behaviour, 
but baiting can be a liability if not faded out 
of the training programme early. When an 
animal comes to a shift door and sees the 
food already placed on the floor inside, it can 
decide if that type or amount of food is worth 
going into the holding area. If the animal 
decides to stay outside, many keepers will up 


the ante and offer more food. This only com- 
pounds the problem as some animals learn 
waiting will result in higher value reinforcers 
being offered inside. As with all reinforcers, 
food, especially favourite food items, should 
be presented after the animal has come inside 
the area and the door is closed. 

Trainers at free-flight bird programmes 
often experience problems associated with 
prolonged use of the baiting strategy. To 
encourage a hawk to fly to the glove, many 
trainers will show the bird a particular food 
item, such as a small piece of lean meat. From 
the perch where the bird sits it can see the 
food and decide if that type or quantity or 
reinforcer is worth the effort of flying to the 
glove. Often, after a short delay, and whilst 
the trainer is ad-libbing dialogue, the trainer 
reaches into the bait bag to add a piece of 
food to the offering. Too often if the bird 
delays longer the trainer will offer even more 
food, maybe even a whole, dead mouse, the 
bird’s favourite treat. I often wonder if these 
birds are thinking, ‘these humans are so easy 
to train!” 

If baiting is used to help encourage behav- 
iour, the trainer should provide an additional 
backup reinforcer after the bird has landed 
on the glove. If the trainer needs to prompt 
with a small piece of food in the early stages 
of training, additional food items should be 
hidden in the glove. Occasionally, the bird 
should discover a whole mouse or other high 
value reinforcer when it lands on the glove. 
As the consequence reinforcer hidden in the 
glove encourages quick flights, the bait 
should be faded out completely. 


7.3.5 Jackpots 


Trainers often talk about delivering ‘magni- 
tude reinforcement’ or ‘jackpots’ for particu- 
larly high levels of performance of behaviour. 
Their hope is to increase the likelihood the 
animal will recognise the large quantity of 
food is delivered in response to a super- 
criterion performance of behaviour, thus 
increasing performance in subsequent trials. 
However, that may not be the case. Two 
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important aspects of shaping are the fluidity 
of movement from one approximation to the 
next and the contiguity in the cue-behaviour- 
consequence sequence. The longer an animal 
takes with a reinforcer, the farther away in 
time the animal is from the next behaviour. 
For instance, an otter can eat a 3-g piece of 
fish in a couple seconds, but if the animal is 
given a 20-g piece of fish, it might take 10 sec- 
onds to eat the fish. Those extra eight sec- 
onds can upset the flow resulting in the need 
to move backward in the approximations to 
regain the momentum and get back on track. 

The shaping process is most successful 
when the animal moves quickly across 
approximations to the goal behaviour. The 
size and type of food reinforcer should pro- 
mote quick consumption to keep the animal 
progressing smoothly through the approxi- 
mations and focused on criteria and conse- 
quences. The jackpot reinforcer not only 
disrupts the flow, it distracts the animal as it 
takes extra time to eat the increased quantity 
of food, and results in faster satiation. This 
small distraction may not ruin a training ses- 
sion or even cause problems, but a jackpot in 
the middle of a shaping session may not help 
the animal learn quicker or better either. 
Jackpots and magnitude reinforcers may be 
best used at the end of the training session to 
reinforce calm behaviour when the trainer 
leaves the training session. 


7.3.6 Fluency and Speed 


During shaping many trainers follow an 80% 
rule, requiring 8 correct responses out of 
every 10 trials (or 4 out of 5, etc.) before mov- 
ing to the next approximation towards the 
goal behaviour. Other trainers think of the 
80% rule in a more subjective manner, such as 
a behaviour being 80% perfect before moving 
to the next approximation. Either way, many 
people follow a shaping strategy that involves 
the animal performing multiple correct 
behaviours of a specific approximation before 
moving to the next approximation. In this 
manner a trainer puts a previously reinforced 
behaviour on extinction and selectively 
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reinforces the next correct closer response to 
the goal behaviour. 

A common problem with shaping behav- 
iour in this manner results when a trainer 
reinforces too many repetitions of one 
approximation. Performing multiple repeti- 
tions of one approximation creates rein- 
forcement history that can slow progress 
and make it more difficult to move from one 
approximation to the next. To create the best 
flow of behaviour, a trainer should move to 
the next approximation when the current 
approximation is performed without hesita- 
tion. With this strategy animals may perform 
approximations only one time when the 
trainer and animal are really in sync. If the 
animal hesitates, the trainer can always 
repeat that approximation or even move 
back in the approximations to gain behav- 
ioural momentum. 

Shaping should involve letting the animal’s 
behaviour determine the size and speed a 
trainer should move through the approxima- 
tions. Through careful observation, a skilled 
trainer can recognise the subtle changes in 
the natural variation of an animal’s behaviour 
and reinforce small increases in movements 
towards a goal behaviour. Other times an 
animal might offer larger approximations 
that are more obvious to trainers. Either way, 
the animal’s behaviour combined with the 
trainer’s observational and mechanical skills 
determines the speed of training. 

Animals can learn faster than most train- 
ers give them credit for, which is generally 
faster than most trainers are comfortable 
training. Where one trainer might believe it 
will take a year to teach a primate to accept 
an injection, another trainer might believe it 
will take two weeks. Some animals learn 
faster than others and some trainers teach 
faster than others. However, the trainer who 
believes it will take a year to teach the behav- 
iour will almost certainly take significantly 
longer to train the behaviour than the per- 
son who believes it can happen in two weeks. 
Training at the animal’s speed is a valuable 
skill that is developed over time and with 
much practice. 


7.3.7 Adding the Cue 


Some trainers prefer to add the cue after the 
behaviour is performed at a high level of flu- 
ency. In this manner the cue is associated with 
only the mastered behaviour instead of 
approximations leading up to the goal behav- 
iour. For instance, teaching a giraffe to walk 
into a chute or giraffe restraint devise (GRD) 
may involve shaping the behaviour through a 
baiting strategy involving the trainer holding 
browse just out of reach of the giraffe and 
reinforcing each step closer to the GRD. After 
several repetitions the giraffe may walk 
straight into the GRD without seeing the 
browse because it has learned through its 
reinforcement history to expect the browse 
once it is fully into the GRD. Now that the goal 
behaviour is performed with a high level of 
fluency, it is time to help the animal under- 
stand reinforcers will only be available for the 
GRD behaviour in certain conditions. The 
trainer will then begin associating the cue, 
which is generally a visual or audible stimulus. 
The trainer may say ‘Shift’ or point her finger 
straight out to her side as the giraffe enters the 
GRD to receive a reinforcer. After the giraffe 
comes out of the GRD, the trainer can rein- 
force the behaviour of approaching the trainer, 
then cue the GRD behaviour. With each repe- 
tition the trainer starts a bit farther away from 
the GRD until she can give the cue across the 
room and the animal will leave her to walk 
across the room and enter the GRD. 

Other trainers prefer to add the cue as they 
shape the behaviour. For instance, some 
mouth-open behaviours are taught using a tar- 
get on the top of an animal's nose and then a 
second target on the animal's chin. If these two 
targets are the trainer’s finger and thumb, the 
prompts of spreading the finger and thumb 
gradually farther apart become the cue for the 
open-mouth behaviour. Even when shaping a 
turn behaviour for a macaw, a lay down behav- 
iour for a cheetah, or any other behaviour for 
that matter, some trainers add a verbal or hand 
cue during the shaping process. 

The merits associated with adding the cue 
after mastery of a behaviour or during the 


shaping process are often debated in various 
circles. However, it is important to remem- 
ber every animal is an individual, every 
trainer is an individual and conditions are 
constantly changing. What works for one 
trainer and animal may not work for another 
trainer and animal. As with most questions 
about the specifics of training approaches, it 
is often best to use your good judgement and 
‘test it? If it works, do it again. Except in wel- 
fare issues, it is often best to not worry too 
much about what others say and discover for 
yourself which strategy works best. 


7.3.8 Consequences Drive Future 
Behaviour 


The skilled and artistic application of scien- 
tific principles is seen in trainers who under- 
stand consequences, not antecedents, are the 
most important factors in driving future 
behaviour. Antecedent cues tell an animal 
that the opportunity for reinforcement is 
available contingent upon their performing a 
specific behaviour. It is the reinforcing con- 
sequence that follows the behaviour that 
increases the likelihood that the behaviour 
will occur again. 

The trainers at Natural Encounters Inc., 
trained a young Grey Crowned Crane 
(Balearica regulorum) to fly from one trainer 
to the other about 200m apart. After the 
crane ate the food reinforcers from a trainer’s 
hand, the trainer at the other end of the field 
began calling (prompting) and gesturing with 
hand cues for the bird to fly back to the first 
trainer. After a few minutes of picking at the 
grass, exploring objects on the ground, and 
looking at the trainer by its side, the crane 
finally looked towards the trainer at the other 
end of the field. Only then was the crane 
ready to receive the cue, and quickly took off 
in the direction of the trainer who had been 
giving the cue and prompts for the past two 
minutes. This repeated cuing and prompting 
had no effect on behaviour and quite possibly 
served to decrease the meaning of the cues 
and prompts since they werent immediately 
followed by reinforcement. 
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To address this latency in behaviour and 
strengthen the cue-behaviour response the 
trainers shortened the distance between 
them to about 20m. The trainer standing 
next to the bird held completely still so not 
to distract the crane. The trainer away from 
the bird waited for the crane to start mov- 
ing in her direction before delivering the 
cue. When the crane arrived at the trainer it 
received the reinforcers and the sequence 
was repeated going back to the other 
trainer. The trainers realised the crane took 
time to investigate its surroundings before 
it was ready to receive the cue. They also 
realised they did not even need to call the 
bird because its reinforcement history 
motivated the animal to go from one trainer 
to the other. Once the behaviour was per- 
formed fluently, the trainers inserted the 
cue into the antecedent position. 

Even in the best circumstances, animals 
will not always respond immediately to the 
cue and this is where skill and experience 
are most valuable. When an animal fails to 
perform after a cue, a skilled trainer will 
read the animal’s body language and deter- 
mine if the animal saw the cue or not. If the 
trainer is sure the animal saw the cue but is 
momentarily distracted, she may wait for a 
few seconds, then recue the behaviour when 
the animal is looking at her. If the trainer 
does not think the animal saw the cue, she 
will present another cue even if it was only 
one or two seconds after the first cue. Lack 
of contiguity between the presentation of 
the cue and performance of the behaviour 
may weaken stimulus control, promote 
offering of the behaviour at random times, 
and encourage latency of performance in 
response to the cue. 

Once an animal has learned to perform a 
behaviour at a high level of stimulus control, 
the behaviour is usually put on a mainte- 
nance schedule, i.e. the trainer only cues and 
reinforces the behaviour occasionally, or the 
behaviour is performed as part of its daily 
routine, such as shifting on and off exhibit. 
Some trainers run through an animal's entire 
repertoire of behaviours on a daily basis, as if 
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they are worried that the animal might forget 
the behaviours. Animals remember behav- 
iour in proportion to their practice and rein- 
forcement history. They rarely forget 
behaviour with strong reinforcement history, 
but they do lack motivation under certain 
conditions. When trainers run through an 
animal’s repertoire on a daily basis, often 
these training sessions involve the animal 
doing quick, short duration, performances of 
many behaviours in succession. This rapid- 
fire performance of behaviours serves little 
useful purpose for husbandry or medical 
procedures and may even decrease perfor- 
mance of these important behaviours in the 
future. Short duration practice of a behav- 
iour that requires long duration performance 
to be useful for medical procedures can be 
counterproductive. It is far better to do fewer 
behaviours at long duration performance 
than to do several behaviours at short dura- 
tion, which are below criterion for intended 
purposes of the behaviour. 

During maintenance schedules is when 
some behaviours regress and performance 
drops off to a point that a bit of ‘tune-up’ may 
be required to get the behaviour back to a 
high level of stimulus control. For instance, 
there is a tendency in some trainers to allow 
the animal additional time to perform a 
behaviour that has lost some of its fluency. 
From a primate that used to perform with 
crisp response now taking 30 seconds to pre- 
sent its shoulder, to a bear taking 30 minutes 
or longer to shift inside, latency is a common 
problem in training programmes at zoologi- 
cal facilities. 

Poor performance of behaviour is often 
caused by lack of practice, poor motivation, 
or trainer errors associated with reinforcing 
behaviour below criteria. It is often the case 
that trainers will unwittingly reinforce grad- 
ually decreasing criteria of behaviour. For 
instance, an animal that once shifted within 
30 seconds of the door opening, maybe takes 
45 seconds to come inside because it was dis- 
tracted by animal activity in the next exhibit. 
The following day the animal may be sleep- 
ing in the soft grass on a sunny day and take 


two minutes to come inside. The next week 
the animal might take 10minutes to come 
out of the pool to go inside. Each time the 
animal takes longer, but the keeper still rein- 
forces the behaviour, it increases the chances 
the latency will continue or get worse. 
Similarly, an animal that once held its shoul- 
der against the bars for three minutes pulls 
away at two minutes but may still receive 
reinforcement for ‘a good effort: Soon the 
animal is pulling away at one minute, then 
30seconds, and soon the behaviour is no 
longer useful for injections. It is important 
for trainers to hold to criteria and only rein- 
force full-criteria behaviour, even if they have 
to devote an entire training session to 
rebuilding duration behaviour through suc- 
cessive approximations of increasingly long 
duration of a behaviour. 


7.3.9 Short Window of Opportunity 


Motivating operations for animals in human 
care are different from their wild counter- 
parts that respond quickly to environmental 
stimuli, often to obtain food or to keep from 
becoming someone else’s food. Consider a 
brown bear (Ursus arctos) hunting salmon in 
a stream. If the bear moved like many of its 
counterparts in zoos it surely would not 
catch many fish. The only thing keeping a 
brown bear in a zoo from moving as fast as 
its wild counterparts is motivation, which is 
created through reinforcement history. The 
bear at the zoo has learned the keeper will 
leave the door open for at least 30 minutes, 
and the same type and quantity of food will 
probably be waiting inside, so what’s the 
hurry? However, if the keeper opens the door 
of the shift cage and then closes the door 
after one minute, the bear will lose its oppor- 
tunity to come inside for the food reinforcer. 
Through this ‘limited hold’ contingency 
(Pierce and Cheney 2013), the bear learns 
the consequence of staying outside when the 
door opens is the lost opportunity to eat the 
food. This short window of opportunity to 
gain the food resource will give the bear a 
reason to perform more quickly in the future. 


Plus, the trainer in this case has experienced 
a l-minute training session instead of a 
30-minute session. 

Some keepers report they do not have time 
to train with all of the other work required of 
them. In some cases, trainers can shorten 
training sessions simply by giving animals a 
shorter window of time to perform behaviour 
(limited hold). A hawk sitting in a tree watch- 
ing a mouse scurry about in a meadow has a 
short window of opportunity to perform the 
mouse-catching behaviour before the mouse 
disappears down a hole. However, a hawk ina 
zoo, like most other animals, has little reason 
to perform behaviour with any sense of 
urgency because it knows the food will always 
be waiting when it decides to shift inside. 
Shortening the window of opportunity by 
reducing access to reinforcers can help speed 
up training sessions and give keepers valuable 
time to work on other projects. 


7.3.10 Ending on a Good Note 


Some training sessions last longer than an 
animal’s attention span as trainers try to 
squeeze out one more good repetition 
because they believe they should ‘always end 
on a good note’ Ending a session with quick 
behavioural response and fluent behaviour is 
what many keepers shoot for. However, it can 
be an unrealistic goal for every session, condi- 
tion, or animal. When an animal walks away 
from a training session it is often a good sign 
that the animal has ended the session. In this 
case, a trainer is best advised to let his or her 
partner in the training session — the ani- 
mal — determine the end of the session. 
Attempts to bring the animal back to station 
for one more successful repetition may actu- 
ally hurt training progress as cues and 
prompts are ignored and criteria for behav- 
iour is compromised. On the other hand, end- 
ing a session when an animal is highly engaged 
and motivated to work for reinforcers may 
also be ill advised. In that case it might be best 
to end the session on a good performance of 
behaviour and an extra-large amount of food 
reinforcers, desirable enrichment item, or 
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another conditioned reinforcer that will keep 
the animal engaged as you walk away. 


7.3.11 End of Session Cue 


In addition to walking away from the training 
area, some trainers use an additional ‘end of 
session’ cue to convey to an animal that the 
session is over. Other trainers wonder if they 
should use an end of session cue or not. The 
best answer is ‘it depends: If the animal 
responds to the end of session cue with calm 
behaviour, especially turning and leaving the 
training area, the end of session cue can be a 
useful tool. However, if the animal shows 
aggression in response to the cue it may be 
best to withhold the cue and develop a plan 
to replace the aggression with a more desira- 
ble behaviour. 

For some animals, an end of session cue 
can lead to frustration and ultimately aggres- 
sion. This aggression can range from subtle 
body language to more dramatic behaviour 
such as spitting, attacking the barrier or loud, 
aggressive vocalisations. An animal that 
practices aggression will often get better at it. 
Therefore it is generally better to replace 
unwanted behaviour, such as this aggression, 
with a more desirable behaviour, such as sit- 
ting calmly at the barrier. 

Several years ago, the male sea lion 
(Zalophus californianus) at Singapore Zoo 
would block the trainer’s exit path and 
approach the trainer aggressively when the 
trainer gave the end of session cue. To keep 
from being bitten the trainer had to toss sev- 
eral fish into the pool to encourage the sea 
lion to leave the path and go into the pool for 
the fish. The trainer also had to have a stick 
in his boot to defend himself if the sea lion 
attacked him. After some discussion, the 
trainers developed a plan involving differen- 
tial reinforcement of incompatible behaviour 
(DRI) to use half of the animal’s food for a 
stationing behaviour that was incompatible 
with attacking the trainer. They also changed 
the meaning of the end of session cue to sig- 
nal the animal to go to a particular station for 
reinforcement. They first taught the sea lion 
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to swim to a rock on the island across the 
pool from the trainer’s exit. Using a variable 
duration schedule the trainer increased the 
amount of time between reinforcers as the 
sea lion sat on the rock. The trainer then took 
a couple of steps towards the exit and tossed 
the sea lion a fish to reinforce the behaviour 
of sitting on the rock as the trainer moved 
towards the exit. The trainer made a few 
steps forward, tossed the sea lion another 
fish and then went back on the spot on the 
path where he started. He repeated these 
steps until he could leave through the gate, 
and then come back to reinforce the station- 
ing behaviour of the sea lion. Soon, the end of 
session cue meant go to the rock across the 
pool and wait for the trainer to go to the gate. 
As the sea lion sat on the rock, the trainer 
came back and reinforced the behaviour with 
varying type and quantity of primary and 
secondary reinforcers. 

Two male lions at another zoo worked per- 
fectly in their training sessions until the 
keeper gave the end of session cue, which 
resulted in the lions’ loud vocalisations and 
feet clawing at the bars. This behaviour con- 
tinued for years because the trainers were 
instructed to always give an end of session 
cue to their animals when they ended a ses- 
sion. On a suggestion from another trainer, 
they developed a plan to replace aggressive 
behaviour with calm behaviour in response 
to the end of session cue. The trainer gave the 
end of session cue and immediately gave a 
piece of food to the lions. After a few repeti- 
tions of associating the cue with the reinforc- 
ers, the trainer had shaped calm behaviour 
that replaced the previous aggressive behav- 
iour when the cue was presented. The trainer 
then used a variable duration schedule of 
reinforcement to extend the amount of time 
the lions performed the calm behaviour 
before reinforcement. After calm behaviour 
of about five seconds was on a high level of 
stimulus control, the trainer began moving 
away from the barrier after giving the cue 
and reinforced approximations of calm 
behaviour as he walked away from the lions. 
In this one training session the keeper was 


able to give the end of session cue, leave the 
area of the lions and go fully inside the office, 
then come back to reinforce the lion’s calm 
behaviour. 

The trainer then found other ways to rein- 
force calm behaviour. Before each indoor 
training session, he scattered enrichment 
items and hid food treats in the exhibit. At 
the end of the training session, the trainer 
gave an end of session cue and when the lions 
showed calm behaviour he opened the shift 
door to the outdoor exhibit. Access to the 
variety and value of treats and enrichment in 
the exhibit became reinforcers for calm 
behaviour after the end of session cue. 


7.4 Training Specific 
Behaviours 


7.4.1 Target Training 


One of the first behaviours many trainers 
teach animals in zoos it to touch its nose or 
other body part on a target (Figure 7.4). This 
target can be the end of a stick, a ball on the 
end of a stick, a balled-up fist, or any other 
object that the trainer can move around from 
place to place. Animals can learn to touch a 
target with their nose, hand, foot, side, or 
almost any body part. Targets can be used in 
protected contact by placing them just out- 
side the barrier and the animal will touch the 
inside of the barrier at the location of the tar- 
get. Targets increase motivation for some 
animals’ approach behaviour, give clear 
directional cues, provide safer training envi- 
ronments, and generally give trainers a tool 
for moving animals with more precision, 
comfort, and fluidity. Laser dots are also used 
as targets when animals are taught to touch 
the dot. Teaching an animal to touch a laser 
dot with its nose can be dangerous if the laser 
hits the animal’s eye for a prolonged period 
of time, which is why some trainers prefer to 
teach animals to touch laser dots with their 
hand, foot, or finger. 

A long duration hold is an important part 
of target training. Using a variable duration 
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Figure 7.4 This hippo is being trained to touch its nose to a target; this is often one of the first behaviours 


included in a training programme. Source: Steve Martin. 


schedule of reinforcement a trainer system- 
atically teaches the animal to hold progres- 
sively longer duration of hold behaviour. The 
keepers at Denver Zoo taught a Spotted hyena 
(Crocuta crocuta) to target its nose on a hand 
target (closed fist) though the mesh barrier. 
They extended the target hold behaviour to 
several minutes. They used the target behav- 
iour to raise the hyena’s head straight up whilst 
placing its shoulders against the mesh. In this 
position the hyena holds perfectly still with its 
nose targeting the keeper’s hand through the 
mesh as the vet tech draws blood from the 
hyena’s jugular vein. Many primates are taught 
to hold clips or carabineers attached to the 
mesh and positioned so that the animal’s arms 
are fully outstretched when performing the 
behaviour. The location of these targets can 
be adjusted to position the animal’s arms for 
body examinations or even as a safety meas- 
ure to position the animal’s hands away from 
the keeper. The trainers at Maryland Zoo 
taught several of their chimpanzees to station 
their arm away from their body so the keepers 
can draw blood from the animal’s arm without 
an arm sleeve (Figure 7.5). 


During shaping it is important to carefully 
observe the topography of the target behav- 
iour that is being shaped. Some animals will 
try to bite a target during the shaping pro- 
cess, others will try to nudge or push the tar- 
get with their nose or mouth. One poorly 
timed reinforcer can result in persistent bit- 
ing at a target. Precise timing of the bridging 
stimulus will help trainers shape for gentle 
contact and constant pressure of the body 
part on the target. 


7.4.2 Station Training 


Some trainers make the distinction between 
target training and station training in that 
targets are moveable and stations are station- 
ary objects, as their name suggests. A station 
can be a bench, rock, tree, stool, patch of 
grass, or any area that an animal can learn to 
go to and hold a position in relation to that 
station. At Northwest Trek a keeper taught 
the North American porcupine (Erethizon 
dorsatum) and North American beaver 
(Castor canadensis) to station on tree stumps 
instead of standing at the door when she 
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Figure 7.5 The chimpanzees at Maryland Zoo were trained to station with an arm extended away from the 
body, which facilitated further husbandry behaviours like taking blood samples. Source: Steve Martin. 


approached. Keepers at Columbus Zoo 
taught a silvery-cheeked hornbill (Bycanistes 
brevis) to fly from her cage across the African 
exhibit and land on a tree station in the mid- 
dle of the exhibit. The keepers at Cheyenne 
Mountain Zoo used a laser target to teach an 
orangutan (Pongo abelii) to climb to a spe- 
cific high point in the exhibit. When the laser 
prompt was faded that location in the exhibit 
became the station for the termination of the 
animal’s climbing behaviour and a place 
where the animal waited for the bridging 
stimulus, then returned to the trainer for the 
food reinforcer. 


7.4.3 Medical and Husbandry 
Behaviours 


There is no limit to the range and number of 
behaviours animals can learn to perform in 
zoological facilities. What people could 
barely imagine only a few years ago is now 
old news in contemporary zoological set- 
tings. There was a time not long ago that 
people were amazed a primate was trained to 
put its arm in a sleeve and let a veterinarian 
draw blood. Today, the number and types of 


animals taught to participate in voluntary 
injections, blood draws, ultrasounds, and 
more, exceed the expectations of most zoo- 
logical professionals. 

The strategies used to teach these medical 
and husbandry behaviours vary between each 
institution, and even each trainer. However, 
there is a growing list of best practices dissemi- 
nated in publications, conferences, and records 
exchanged between institutions with animal 
transfers, some of which are described below. 


7.4.4 Injection Training 


As with training any new behaviour, teaching 
an animal to participate in injection or blood 
draws involves a partnership where the ani- 
mal has choice and control. Forcing an ani- 
mal to accept an injection by squeezing it in a 
chute can destroy trust that took weeks to 
build. By shutting an animal in a restraint 
devise, a keeper takes away an animal’s choice 
and control in the situation, which often 
reduces an animal's motivation to participate 
in training. Unless the animal’s behaviour of 
being closed in the restraint devise is excep- 
tionally well generalised to novel conditions, 


it is best to train the animal whilst the doors 
are open giving it the ability to leave. Positive 
consequences should drive future behaviour 
of staying in the restraint devise, not closed 
doors and reduced access. Making it the ani- 
mal’s choice to stay in the chute for training 
should be the goal, which is best accom- 
plished by giving it the power to leave. Many 
skilled trainers have learned that when an 
animal can leave it is more likely to stay, when 
the positive consequences are worth it. 

The first step to teaching an animal to 
accept an injection is to desensitise the ani- 
mal to the training area and to the syringe, 
and possibly to an alcohol swab. If the animal 
shows fearful body language a systematic 
desensitisation process involving counter- 
conditioning will often be the best approach 
to building trust in the syringe. The veteri- 
narian or technician may also be part of this 
counterconditioning programme to promote 
trusting relationships that will be important 
for medical behaviours in the future. 

The successive approximations for training 
the injection behaviour will vary from one 
animal to the next as each animal brings its 
own learning history to the session. Most 
injection training is conducted in a protected 
contact environment. Even for animals that 
are tame and tractable, it is often best to 
teach the injection behaviour through wire 
mesh, bars, or some other barrier to give the 
animal more control and ability to move 
away. Additionally, wire mesh or other barri- 
ers provide a station for animals to press into, 
which will steady the animal’s body and make 
the injection behaviour easier to accomplish. 

Teach the lean-in behaviour only after the 
animal shows comfortable body language in 
the training area. The lean-in behaviour often 
starts with some form of targeting behaviour 
to guide the animal’s head into a position 
where its side is near the training barrier. A 
trainer can then lightly touch the side of the 
animal with a hand, finger, dowel, stick, or 
any other object that will fit through the bar- 
rier. We will use a stick for the examples 
below. Some animals are comfortable with 
tactile contact and some have to learn the 
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association of the contact with positive rein- 
forcement. Either way, shaping the behav- 
iour of touching the stick usually begins with 
letting the animal see and smell the stick as 
the trainer reinforces closer approximations 
of the stick towards the animal. Teaching the 
animal to move towards the stick, instead of 
the trainer moving the stick towards the ani- 
mal, is the best approach because the animal 
has more control. The trainers at Cheyenne 
Mountain Zoo taught their reticulated giraffe 
(Giraffa camelopardalis reticulata) to touch 
its shoulder on an 8-inch piece of 1-inch thick 
plastic garden hose fixed on the inside of the 
barrier at shoulder height for the giraffe. They 
used a target pole to direct the giraffe into a 
position where it touched the plastic hose 
with its shoulder. After a few repetitions, the 
giraffe learned that touching the plastic hose 
was associated with food reinforcers and the 
behaviour of leaning into the hose increased. 
Within a few more repetitions the trainers 
were able to generalise the shoulder lean-in 
behaviour to a trainer’s hand and ultimately 
to other objects. 

Often it is best to start with a touch of the 
stick on the neck or shoulder of an animal 
and approximate the touch farther down the 
animal’s body until reaching the hip. Other 
animals are comfortable being touched on 
the hip and a trainer can start there. The ani- 
mal’s behaviour will determine the place- 
ment of the touch and rate of progress. 
A trainer can hurt or even destroy trust by 
trying to sneak the stick in to touch the ani- 
mal when it is not looking. Always let the ani- 
mal have the opportunity to see what is 
happening and pair that experience with 
positive reinforcement as you establish the 
conditioned reinforcer. 

Once an animal is comfortable with a light 
touch of the blunt stick (or other object) on 
its shoulder or hip, the trainer can shape an 
increase in pressure through successive 
approximations. Consider a range of pres- 
sure on a scale of 1 to 10, with 10 being 
almost as hard as a person can push. The 
pressure of the stick against the animal’s 
muscle should increase to about level four, as 
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the trainer reinforces each approximation of 
increased pressure. After a few repetitions 
(approximately four or five) at an intensity of 
level four the animal should begin to under- 
stand reinforcement is contingent on pres- 
sure at level four. This is when the trainer 
should reduce the pressure to about level one 
and wait for the animal to lean-in to apply 
pressure on the stick. This allows the animal 
to gain control of the pressure and the trainer 
can selectively reinforce successive approxi- 
mations of increased pressure that the ani- 
mal puts on the stick. 

Introduce the syringe only when the ani- 
mal is putting pressure on the stick at a level 
six or seven, and the animal's body is up 
against the barrier. It’s important to show the 
syringe to the animal in the same way the 
stick behaviour was shaped earlier. The ani- 
mal will quickly learn to generalise the lean- 
in behaviour to the needless syringe and the 
trainer can shape increased pressure to seven 
or eight. Some keepers add a step at this 
point and use a paper clip, ballpoint pen, or 
other semi sharp object to help generalise the 
behaviour to sensations other than the force 
of the needless syringe. Blunted needles have 
also been used but can be dangerous as they 
are more likely to penetrate the skin causing 
a higher level of pain and significant setback 
in the training. It is important to keep in 
mind that the animal creates the pressure, 
not the trainer. Finally, the goal is for the 
amount of discomfort associated with the 
pressure the animal puts on the needleless 
syringe or other objects should be greater 
than the discomfort of the needle during the 
actual injection. 

With clear contingencies and reinforcing 
consequences there are few limits to what an 
animal can accomplish with injection train- 
ing. Trainers at Denver Zoo taught their Titi 
monkey (Paralouatta Aureipalatii) to accept 
insulin injections, and he has performed the 
behaviour fluently twice a day for the past four 
years. An Andean bear (Tremarctos ornatus) 
at Cheyenne Mountain Zoo took his painful 
rabies vaccination and walked away only 
to come right back for another vaccination 


injection. He has also been hand-injected and 
immobilised, but he always returns to his 
trainers for more injection training after these 
stressful experiences. There are many more 
examples of animals trained to voluntarily 
receive injections and return immediately for 
more training. Most often these success sto- 
ries are associated with high trust accounts, 
empowered animals, and strong reinforce- 
ment history. 


7.4.5 Blood Draw Behaviour 


Training an animal to participate in blood 
draw behaviour is similar to teaching an ani- 
mal to accept an injection. However, with 
blood draw training there is often a need to 
shave the hair from the injection site. 
Desensitising an animal to electric clippers 
can be more challenging than teaching an 
injection, however, the shaping process is the 
same. Counterconditioning the fear response 
with incrementally closer approach of the 
clippers is a good approach. Each approxi- 
mation should be associated with a high 
value reinforcer. The keepers at Cheyenne 
Mountain zoo taught their Grizzly bear 
(Ursus arctos horribilis) to voluntarily put 
its foot through a door in the training panel 
and accept its foot being shaved. They then 
taught it to accept scrubbing with an alcohol 
swab, then to voluntarily participate in blood 
draws from the top of its foot whilst remain- 
ing in position calmly throughout the proce- 
dure. These behaviours are performed 
routinely at the on-exhibit training wall in 
view of the guests. 

Many animals, especially primates, are 
taught to put their arm through a sleeve and 
hold onto an object such as a peg or bolt at 
the far end of the sleeve. Holding the peg 
gives the animal a target to hold and helps 
stabilise the arm. A veterinarian can then 
access the animal’s arm through a small 
opening at the top of the sleeve. A critical 
behaviour in this sequence is the long dura- 
tion hold of the peg. Some trainers reinforce 
the peg-holding behaviour then provide mul- 
tiple treats with no particular behavioural 


criteria. This type of ‘distraction training’ is 
meant to simply encourage the animal to 
keep its arm in the sleeve whilst being dis- 
tracted with the food. An approach to training 
the behaviour with more clear contingencies 
involves shaping longer duration of peg- 
holding behaviour. In this procedure the ani- 
mal learns reinforcers are contingent on 
longer duration of the hold behaviour. 


7.4.6 Foot-work 


Participating in hoof trims is an especially 
important behaviour for many exhibit ani- 
mals. Where animals had to be darted and 
anesthetised to have their hooves trimmed in 
the past, animals are now taught to present 
their hooves and allow keepers and farriers 
to perform this necessary work. Elephants 
and even rhinos are also taught to present 
their feet and hold for long duration as a 
keeper provides valuable routine inspections 
and footwork. There are few limits to what 
types of animals can be taught to perform 
voluntary foot inspections, plus husbandry 
and medical behaviours. 

As with blood draws, there is a tendency 
with some trainers to simply allow an animal 
to feed from a bucket whilst a person raises 
its leg and trims its hoof or works on a foot. If 
the animal’s motivation to eat the food is 
high enough, the act of eating may distract it 
from the work being done on its foot. This 
approach can work in some situations; how- 
ever the behaviour will be less reliable than 
the same behaviour shaped through approxi- 
mations of longer duration holds using posi- 
tive reinforcement. The shaping process 
builds trust and behavioural fluency, unlike 
distraction training that is not built on 
approximations to fall back on if the behav- 
iour breaks down. 

Sixteen reticulated giraffe (G. camelopar- 
dalis reticulata) at the Cheyenne Mountain 
Zoo are trained to lift each foot onto a sta- 
tion, curl their hoof, and hold still as a 
keeper works on their foot. Using a variable 
duration schedule of reinforcement, the 
trainers taught the animals to place and 
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hold their foot on a station for several min- 
utes as the trainer, or a farrier, trims its 
hooves. The animals learned reinforcement 
is contingent on placing and holding their 
foot in a specific spot for a variable amount 
of time. If the animals had been trained by 
distracting them with their head in a bucket 
of food they would not understand the cri- 
teria for reinforcement and the work on the 
foot may seem like an annoyance to them, 
like a fly biting their leg, which could make 
things dangerous for the person working on 
the foot. 


7.5 The Right Tool for the Job 


Training animals in a zoological setting is 
far more than clicking a clicker and giving 
an animal some food. Most contemporary 
animal trainers work with multiple species, 
in a wide variety of training environments 
and are responsible for meeting demanding 
programme goals. To accomplish the train- 
ing tasks at the highest level a keeper must 
have a good working knowledge of the sci- 
ence of behaviour change principles com- 
bined with outstanding mechanical and 
observational skills. 

Unfortunately, the majority of animal car- 
egivers learn training skills on the job, often 
just by doing it on their own with little or no 
guidance. The number of zoological institu- 
tions with formal behaviour management 
programmes is small compared to the num- 
ber of facilities where keepers are involved 
with training animals each day. 

Directors, veterinarians, curators, and a 
wide variety of zoological managers boast of 
having expert animal trainers at their facili- 
ties. However, what education, experience, 
or knowledge prepared them with the ability 
to tell an expert from an average animal 
trainer? Without standards with which to 
judge a trainer’s performance, the title of 
‘expert’ can be used to describe a wide range 
of performance. Operationalising what an 
expert trainer does should be helpful to the 
zoological community in general. 
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The following is a list of a few of the most 
important behaviours commonly observed 
in ‘expert’ animal trainers: 


Uses positive reinforcement 

Teaching animals to perform some behav- 
iours can be quickly accomplished through 
negative reinforcement, such as shifting a 
rhino out onto exhibit by squirting it with 
cold water, or shifting gazelle inside by 
chasing them with push boards. Expert train- 
ers understand the value of using positive 
reinforcement whenever possible to teach 
behaviours even though it may take a bit 
more time and effort. 


Avoids punishment 

Many people fail to realise that anything they 
do that results in a decrease in behaviour is 
punishment, including the timeout proce- 
dure. Expert trainers avoid punishment 
whenever possible, partly because they 
understand the potential for detrimental side 
effects such as aggression, apathy, escape/ 
avoidance, and generalised aversion to the 
environment. Expert trainers replace 
unwanted behaviour with desirable behav- 
iour through differential reinforcement of 
alternative or incompatible behaviour. 


Takes responsibility for behaviour 

Expert trainers avoid blaming their animal 
and understand poor performance is most 
often associated with antecedent and conse- 
quence conditions that they have failed to 
effectively establish. 


Demonstrates flexibility 

Expert trainers understand no matter how 
hard they worked on the training plan, it is 
only about half the information; the animal 
brings the other half of the information. 
Adjusting the training plan in response to the 
animal’s behaviour is a trait of expert 
trainers. 


Carefully arranges antecedent and conse- 
quence conditions 

The condition in which learning occurs varies 
from moment to moment and antecedent 
stimuli can make or break a training session. 


Expert trainers carefully evaluate and adjust 
current antecedent conditions to encourage 
desirable behaviour, and provide reinforcing 
consequences that motivate animals to par- 
ticipate in the learning experience. 


7.5.1 A Reinforcing Future 


Contemporary animal training starts with 
the skilful and ethical application of the sci- 
entific principles of behaviour change. A 
commitment to the most positive least intru- 
sive training strategies, improves behavioural 
outcomes and welfare for animals in human 
care. The fields of animal welfare and animal 
training should advance together as practi- 
tioners improve their knowledge and skills to 
teach animals to willingly participate in hus- 
bandry and medical procedures thereby 
reducing stress and danger that resulted 
from immobilisations and restraint in the 
past. 

Where trainers once used force, coercion, 
and hunger to motivate animals, trainers 
now create motivation by first forming trust- 
ing relationships and empowering animals 
with choice and control. By allowing commu- 
nication to flow in both directions, trainers 
give their animals a ‘voice; expressed through 
the animal’s body language resulting in recip- 
rocal influence. 

Trainers who once understandably worried 
about clocking out on time because their ani- 
mals would not shift inside can now teach 
quick response to shift cues at any time of day. 
Animals once labelled ‘slow, obstinate, aggres- 
sive, untrainable’ and more, now respond 
quickly to cues presented by trainers who have 
changed their behaviour and maybe their lives 
through clear communication, antecedent 
arrangement, and reinforcing consequences. 
Problem behaviours are opportunities for skil- 
ful trainers to understand that all behaviour 
has function and by changing conditions, we 
can replace problem behaviours with more 
appropriate behaviours. 

Visitors to zoological facilities also benefit 
when they see programmes displaying ani- 


mals empowered to use their senses and 
adaptations to earn a living in similar ways as 
their wild counterparts. By demonstrating 
these species-appropriate behaviours in 
exhibits, trainers help people learn more 
about the species and its relationship with 
the natural world. Through demonstrating 
behaviours (instead of lecturing about behav- 
iours), keepers improve their ability to inspire 
caring and conservation action in guests 
viewing public programmes. 

Even though the field of animal training has 
greatly improved, there is still much room for 
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Integrating Training into Animal Husbandry 


Marty Sevenich-MacPhee 


This chapter will discuss how to integrate 
training into your animal husbandry pro- 
gramme and will include some practical con- 
siderations for this process. I say integrate, 
but perhaps a better term is recognition, as 
training is happening all the time. Animal 
learning, in fact, is impossible to prevent. A 
responsible zoo professional not only recog- 
nises this feature of the animals in the collec- 
tion but plans and properly directs this 
learning according to each animal’s need. 


8.1 Husbandry Buy-in 


When interacting with a living being, 
whether it is an animal or another person, 
you have to make yourself open to, flexible 
with, and able to react to the current cir- 
cumstance and environment in which you 
are placed. You need the ability to take 
in information and respond to questions 
posed to you. With that in mind, I ask you 
this question: 


Would you rather eat oatmeal with toe 
nails in it, or eat a hair sandwich? 


This was the crazy question my kids posed 
to me when I picked them up from school 
one day. They burst into the car, breathless 
with excitement, and awaited my answer. 

I am not sure how you would respond to 
this question, but my answer was ‘neither: 


When told I had to choose, I felt backed into 
a corner and started to negotiate my options. 
How many toe nails? How much hair? It turns 
out that they were playing a game, which 
poses choices, called ‘Would You Rather’ You 
may be asking yourself what this story has to 
do with integrating training into animal hus- 
bandry. Well, it seems that many times the 
opportunity to train option is put to a team 
like an unsavoury choice in the ‘Would You 
Rather’ game. ‘We are going to train our ani- 
mals’ is so often sprung onto a team with 
breathless excitement and with the expecta- 
tion that everyone will magically want to 
come along with the vision or risk not being 
part of the team. Instead, you will probably 
be met with a variety of reactions when your 
new programme concept is launched with 
your team because people inevitably have 
varying levels of experience with training, 
comfort with programme change, and even 
levels of trust with their peers or manage- 
ment. When hearing about new programme 
expectations, some people may feel backed 
into a corner, unsure, uninformed, or fearful 
and, in turn, may try to shut down the change 
or negotiate its terms. On the other hand, 
some people may be excited to participate, 
but unsure of what it means for them, and 
some may be gung-ho. Some may want to 
participate but feel that training is an indi- 
vidual venture and will want to participate on 
their own terms. Regardless, lack of clarity 
within the team from the inception of the 


Zoo Animal Learning and Training, First Edition. Edited by Vicky A. Melfi, Nicole R. Dorey, and Samantha J. Ward. 
© 2020 John Wiley & Sons Ltd. Published 2020 by John Wiley & Sons Ltd. 


143 


144 


8 Integrating Training into Animal Husbandry 


training programme and with regard to the 
direction of the proposal can lead to an 
unsuccessful programme for both the people 
involved and/or the targeted animals. 

When approaching the training of a 
behaviour, we meet animals where they are 
and approximate them forward to reach the 
target behaviour. This same approach can 
be effective with people, as well: meet peo- 
ple where they are and approximate the 
team forward to the goal. In many cases, the 
success of a training programme hinges 
more on the buy-in of the people than on 
the participation of animals. Demanding a 
willingness to participate wholeheartedly as 
a team can sometimes feel like the equiva- 
lent of asking someone to take a bite out of 
that hair sandwich. One solution to remedy 
sucha feeling for the entire team is addressed 
in Simon Sinek’s book Start with Why 
(2009). Here, Sinek embraces the philoso- 
phy that humans are inspired by why they 
do things, not how or what. This applies to 
animal husbandry professionals as their 
buy-in and inspiration is directly connected 
to the care and welfare of their animals. 
When introducing new training goals, by 
employing the ‘why’ they are being insti- 
tuted as opposed to just the ‘how’ they will 
be done, or even the ‘what’ keepers will have 
to do, a leader can powerfully imbue each 
keeper with the purpose of understanding. 
The power of starting with your ‘why’ can 
be the guiding principle to the training 
practices you utilise, the goals you adopt, 
hiring and training the team to implement 
your programme, and as a bar for ongoing 
assessment. 


8.2 Starting Assessment 


Developing an action plan and approach 
requires an honest look at your team, your 
animals, your facility, your resources, and the 
vision for your programme. Throughout this 
book you will find guidance on assessing var- 
ious aspects of animal learning and training, 
but this chapter will focus on training the 


team who will implement the activities 
required to make the programme successful. 
A gap assessment, in its most simple form, 
is the process of identifying your current sit- 
uation and comparing it to your desired situ- 
ation (your vision). The gap that exists 
between the two is what you need to fill with 
new staff, new skill development, focused 
staff time, facility modifications, and what- 
ever else is necessary to meet the vision. 
Because training programmes involve living 
beings, they must be dynamic and flexible. 


8.2.1 Assessing Your Staff 


When assessing your staff on their current 
skills, you should take into account their 
individual skills about animal training. You 
must take into account a keeper’s ability to 
communicate and share ideas, as well as a 
keeper’s ability to approximate a behaviour. 
You may also want to consider performing a 
team assessment, wherein you will review 
the team dynamics, formal/informal leaders 
in the group, the team’s openness to change, 
consistency in training methods both indi- 
vidually and in groups of staff members, and 
success over their career with assessing and 
addressing animal welfare using innovative 
techniques. 

The two most challenging individuals to 
lead in a team, in my opinion, are those who 
do not share the same programme vision 
and those who are not as skilled as they 
believe themselves to be. If you are dealing 
with the former, the answer is simple. The 
offending keeper will be an ongoing drain to 
the effectiveness of your team and should be 
guided to an opportunity elsewhere, more 
fitting of their interests. In the case of the 
latter, it can be very difficult for these indi- 
viduals, who deem themselves highly skilled, 
to see areas of opportunity to improve them- 
selves or to hear suggestions from someone 
else. Creating opportunities for self-assess- 
ment, reviewing training resources as a 
team, and videotaping sessions can be useful 
to guiding these individuals to a truer sense 
of their ability. Some individuals, however, 


can be so committed to the story of their 
own greatness that even with overwhelming 
evidence of their lack of progress or videos 
of their lacklustre performance in training 
sessions, they will find excuses for their poor 
performance. The hardest thing is being 
honest and upfront at all times with ‘diffi- 
cult’ individuals. When leading a team, it is 
important that your expectations, in regard 
to developing skills, are clearly communi- 
cated, even if some individuals may continu- 
ally argue that they already possess these 
skills. It is important when leading a team 
that ample opportunities to practice and 
focus on skill sets that have clear, measura- 
ble outcomes are provided —- especially 
where skills are lacking. In some cases, hav- 
ing ‘difficult’ individuals attend external 
training courses that have a practical hands- 
on component taught by someone they 
respect may help them improve. 

In addition to an assessment of team mem- 
bers (Figure 8.1) and how the team operates 
as a whole, it is also important to look ahead 
to the future potential of the team. If you 
have a history of leading a team, you may be 
able to accurately predict how well they will 
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pick up new skill sets or work together as a 
team on the desired task. With this assess- 
ment, you can decide if adjustments should 
be made to your vision or timeline. For exam- 
ple, let’s say you want to train a family group 
of western lowland gorillas (Gorilla gorilla) 
to accept a cardiac ultrasound and they are 
currently unwilling to separate from one 
another in order to be trained. According to 
the vet, ultrasounds with the two adults in 
the family group are needed within the next 
four months to monitor the new medication 
they have been given. 

To start, you can use information gained 
during staff gap assessments, both individual 
and team, to help determine how long a 
training programme might take that would 
result in successful cardiac ultrasounds of 
each gorilla. If you discover that the staff 
have a non-receptive attitude towards the 
proposed training programme and that indi- 
viduals are currently unskilled, you may pre- 
dict it could take six to eight months to 
realistically achieve the training goal. If you 
also look at the team’s future potential and 
discover that they could be open to this train- 
ing vision with sufficient training, and/or 


Figure 8.1 Keeper observing another team member training an Asian elephant Elephas maximus. 


Source: Denver Zoo. 
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that individuals in the team have a tremen- 
dous natural talent for this type of training, 
you may be able to reduce the previous six to 
eight months’ timeframe to three to six 
months, or less. This type of gap assessment 
can help you effectively manage the expecta- 
tions of all involved in a project. 

Undertaking a gap assessment to under- 
stand skills and attitudes is a first step in 
‘meeting your team where they are’ and is 
necessary in moving them to where you'd like 
them to be. Your team may not agree on what 
specific training to integrate into your animal 
husbandry, but with both individual and 
group assessments you can help achieve the 
vision with a strategic initial approach to the 
team. The outcomes from these types of gap 
assessments can help drive key decisions, 
such as what teams or team members are 
approached first, or used at all, and the train- 
ing methods which should be adopted. 


8.2.2 Creating Successful Teams 


Creating an environment that is conducive to 
change, and in which people feel confident 
that the training vision can be achieved, is 
fundamental when integrating training into 
animal husbandry. Covey (2004) discusses 
ways to sharpen the leadership skills needed 
to create a dynamic environment, separated 
into seven habits. Habit five is ‘seek first to 
understand, then to be understood: This is a 
valuable ‘habit’ to keep in mind when initially 
approaching your team regarding any signifi- 
cant changes, whether training or related to 
other activities. It is tempting to share all of 
your big ideas in full detail; however, heed the 
advice to suspend your own perspectives and 
opinions when initially talking with others 
and dont feel compelled to have all the 
answers right away. Although you will want to 
clearly articulate the training vision of the 
programme, presenting fully-formed ideas or 
opinions may actually hinder your ability to 
be open to the thoughts and ideas from oth- 
ers and/or an open exchange of ideas between 
others if they feel that a singular direction 
has already been decided. Instead, during this 


initial phase, engage your team and get them 
excited about the idea. You need them to feel 
that they are a part of the decision-making 
process and can shape the idea, as they are the 
ones who will be implementing it. Make sure 
your training vision is compelling and share it 
with the team, so they can envision what the 
future could look like, without the detail that 
you may have in your mind. The formula here 
is simple: lead with Sinek’s ‘why; and then lis- 
ten with Covey’s fifth habit. 

Once you've clearly articulated the vision 
of the programme, let your team enlighten 
you. Whether your ideas become the con- 
struct you build your work around is irrele- 
vant, as either way, buy-in goes up. 

Soliciting honest thoughts and opinions 
may not be as easy as just simply asking for 
them. The level of trust in a team and the 
personality types of the team members will 
alter their willingness to share what they are 
thinking. For teams that may be experiencing 
low trust within the group, you may need to 
spend time with individual members, as 
opposed to organising group forums, to get 
the information needed. You should also be 
prepared for the implementation of your 
project to take longer than it probably would 
with a team experiencing high trust. 

A high trust team may embrace a new train- 
ing initiative quickly and move forward with it 
more rapidly than those in a low trust team. 
I have observed teams on both ends of this 
trust spectrum who had drastically different 
training experiences and results. One team, 
who was working with plains zebras (Equus 
quagga), had low trust amongst them, which 
caused deliberation over every decision. They 
would second-guess each other and had no 
consistency in their training methods because 
they had difficulty sticking to the decisions 
that they did make. The zebras’ training went 
very slowly and was frustrating for the team 
because they were putting a lot of time into 
their sessions. By contrast, another team 
working with the red river hog (Potmochoerus 
porcus) were a high trust team that could 
make decisions and stick to them. They 
trusted each other so much that they sup- 


ported decisions that were made, even when 
the whole team was not present. They valued 
consistency in the actions delivered to the ani- 
mals above their own individual desires. This 
team and the red river hog were able to make 
quick progress with their training programme 
and were always setting new goals. Not only 
did the high trust enable this team to meet 
their goals, they were able to tackle any chal- 
lenge that came up that would have crippled a 
low trust team. 

You may also find that some members of 
your team are introverts and may have differ- 
ent wants/needs for sharing information than 
other team members, as teams are often 
dominated by extroverts. It may level the 
playing field if you send out questions for the 
team to ponder ahead of time, allow members 
to share their ideas before a meeting on note 
cards or discuss ideas in small groups before a 
larger team meeting. These techniques may 
provide a platform for all team members to 
feel they have a voice. Cain (2012) discusses 
introversion personality preferences. It is an 
excellent book that provides insight that may 
allow you to tap into your team’s problem 
solving and creative potential in new ways. 

The point is, when seeking everyone's 
opinion and buy-in, you may need to adjust 
your leadership style to meet the needs of 
your individual team members and listen to 
their ideas. If you take a ‘I’m the leader and 
were doing it my way’ approach with your 
team, they may make an effort to appear 
engaged with the training programme in 
your presence, but it will not likely ‘stick’ 
when you are not there. You want everyone 
on the team to feel that they have a vested 
interest in the success of the training pro- 
gramme and the only way to do that is to 
have them feel the sense of ownership that 
comes with helping to build the programme 
from the ground up. 


8.2.3 Moving Forward 


Based on the team’s initial feedback regar- 
ding your training vision for the training 
programme, you will need to develop a 
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measurable plan for moving forward. These 
plans should include very clearly identified 
expectations of who will do what by when. 
Your initial plan may be focused on laying the 
groundwork for your programme, and may 
include elements such as reviewing records, 
observing current behaviour, reviewing rele- 
vant literature on such things as the species 
that will be trained, facility design, and/or 
training techniques. 


8.2.4 Facing Resistance 


Resistance to embracing a training pro- 
gramme can stem from a variety of sources, 
including considering the act of training as 
being manipulative and changing an animal's 
wild state, thinking that training creates a 
situation of poor animal welfare due to food 
deprivation or use of aversive techniques, or 
that training takes up too much time in the 
day. When encountered with this resistance, 
do not react to these statements of concern 
in haste or with closed mindedness, even if 
you strongly believe a counter-perspective. 
You must remember that everyone has dif- 
ferent life experiences that they bring to the 
table. One person’s definition and history of 
training may be very different from your 
own. Engaging in discussion about these 
fears and what is intended in developing a 
training programme and how success will be 
measured can be helpful, as it can alleviate 
some fears and will allow people to talk 
openly about them. 

Discussing the potential positive animal 
welfare implications of training can be an 
asset to the development of a training pro- 
gramme. Understanding how animals’ behav- 
iour and the team’s behaviour can be shaped 
can open people’s minds to understand that 
animals in our care are always learning and 
responding to their environment, regardless 
of whether you have a formal training pro- 
gramme in place or not. As a leader, it is your 
job to create environments for both the ani- 
mals and the team to be successful. For some 
people who are resistant to formal training, 
recognising all of the training they are cur- 
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rently doing, but not labelled as training, may 
help them embrace a more structured 
approach. They may then see that a more 
structured programme is not such a big 
change to current practices. 


8.2.5 Awareness Is Key 


If successful in overcoming resistance, team 
members might begin to see how the training 
can be a tool that could help to achieve 
desired behaviours and address undesirable 
animal behaviour they may be experiencing 
within their collection. Animals are always 
learning at times their learning opportunities 
are directed by those that care for them how- 
ever, animals are also able to learn through 
other interfaces in their environment, such 
as food supply, social groupings, guests, etc. 
For example, a flock of wild turkeys 
(Meleagris gallopavo) had become ‘attack’ 
turkeys when keepers entered the exhibit 
yard to fill enrichment devices with food for 
other animals sharing the exhibit. After a 
problem-solving session and a complete 
review of animal training records, the keep- 
ers were able to decipher that they had inad- 
vertently trained this ‘attack’ behaviour. 
Their problem-solving revealed that the food 
canisters the keepers initially used for enrich- 
ment had leaked small amounts of pellets 
when they walked across the yard housing 
the turkeys. The turkeys ate the pellets, asso- 
ciated the pellets with keepers, and then 
started to follow the keepers. The canisters 
were changed to ones that did not leak pel- 
lets, but the turkeys continued to follow the 
keepers, still expecting a snack. When no 
snack appeared, slower keepers were pecked 
on the legs, causing them to jump, and pellets 
were eventually released from jostled canis- 
ters, feeding (and, therefore, rewarding) the 
turkeys for pecking the keepers’ legs in the 
first place. Eventually, the turkeys would 
hunt down keepers who entered their yard 
and viciously peck their legs without mercy, 
resulting in the keepers perceiving them 
to be ‘attack’ turkeys. Understanding this sit- 


uation took some time, given the number 
of different keepers who walked through the 
yard and how consistently the turkeys were 
able to get their desired outcome (food for 
pecking). In this case, the keepers trained the 
turkeys to peck and the turkeys trained the 
keepers to dance. After the problem-solving 
exercise, the keepers were able to remedy the 
situation by training the turkeys an incom- 
patible behaviour (stationing at a feeder 
device that the turkeys could peck for pellets) 
when they entered the yard and they solved 
the problem. Eventually, the keepers were 
able to enter the yard without incident. This 
turkey example appears obvious to those of 
us with the advantage of hindsight provided 
after a problem-solving exercise and when it 
is presented clearly in written form. There 
are, however, numerous examples of unde- 
sirable behaviours that are inadvertently 
shaped. Typically, when the behaviours are 
undesirable, the animals are given some sort 
of label and consequently dealt with as ani- 
mals with a ‘behaviour problem’ Animals are 
always learning and both desirable and unde- 
sirable behaviours are constantly shaped by 
the husbandry practices we currently use. 
When you have the responsibility to care for 
an animal, you need to take personal respon- 
sibility for the animal’s behaviour and know 
that you are training behaviours, whether 
you call yourself a trainer or not. 

On the subject of problem-solving, it is 
important to mention that in a programme 
where training is integrated into husbandry 
practices, that training is one tool of many. 
When problem-solving sessions occur, 
training may or may not be a useful part of a 
solution. Teams should always approach 
their problem solving with a very wide scope 
and be open to multifaceted solutions for a 
best result. 


8.2.6 Welfare Questions 


When discussions regarding the animals’ 
welfare arise due to issues with food quanti- 
ties offered or training methods employed, 


realise that these discussions can become 
highly emotional. Don’t shy away from these 
discussions just because they may be a little 
uncomfortable. You need to give people the 
space to express their feelings and concerns, 
even if they are not in alignment with your 
knowledge and/or experience. It is important 
to keep these discussions out in the open so 
that you know how a team is feeling about 
the training. These conversations keep the 
focus on the animal’s welfare, not to mention 
if you don't allow these discussions to occur, 
they will simply be driven ‘underground’ and 
could undermine your programme later. 


8.2.7 Time Commitment 


Undoubtedly, you have noticed many of 
the aforementioned suggestions for effec- 
tive programmes are time-consuming 
endeavours and, of course, the use of time 
should be guarded because it is one of the 
most precious commodities that we have. 
That said, time spent in strategic develop- 
ment up front can avoid troubling time 
commitments on the back end. Time is one 
of the top reasons why there may be push 
back against embracing a training pro- 
gramme from either senior management or 
the people working directly with the ani- 
mals. Training does take time — there is no 
way around that. You need to consider time 
realistically and know that moving people 
effectively through a change process is going 
to take a lot of time. In most cases, the ini- 
tial time invested will ultimately save time 
and other resources in the long run. 
Training animals can take a variable 
amount of time, depending on both the indi- 
vidual animal and staff involved. With this 
initial investment of time can come a large 
payoff in the future daily husbandry, non- 
routine husbandry, medical procedures, your 
ability to train individual animals for addi- 
tional behaviours, and emergency response. 
For example, a large group of cownose rays 
(Rhinoptera bonasus) living in a very large 
multi-species aquarium were trained to swim 
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up to and across a platform of lattice work 
that was just below the surface of the water 
for their regular feed. This one trained behav- 
iour enabled aquarists to get a close look at 
the animals on a regular basis. The platform 
could be easily raised up to the surface to 
gain full access to the animals for physical 
examinations and other procedures, when 
necessary. After a procedure, the rays were 
still very willing to swim back onto the plat- 
form for their food. Training this behaviour 
opened up the opportunity for a level of hus- 
bandry that was not possible prior to invest- 
ing in training. 

In a different example, initial training pro- 
gress was slow, but after a simple change, 
rapid progress was made. In this situation, the 
training goal was to shift a very large 
American crocodile (Crocodylus acutus) from 
a pool, across a dry corridor exhibit space, 
and into a back area. The constraint for this 
team was that they had to do their training 
sessions in the morning before guests arrived 
at the park. After a month, with twice-weekly 
sessions, the crocodile was making little pro- 
gress and the length of training sessions were 
long, waiting for the animal to respond. When 
the time of day restriction was lifted, and ses- 
sions were moved to afternoons when the sun 
had warmed up the animal, very rapid pro- 
gress was made at every session. Without the 
time of day constraint, the team was able to 
take advantage of the natural history of this 
species and training sessions became more 
efficient. 

In summary, your training programme and 
vision will need to be customised to your situ- 
ation and prioritised by the animal’s needs. 
You may not be able to do everything you and 
your team would like to at once. Always keep 
in mind how much capacity people have in 
their daily workload for any additional train- 
ing requirements, as well as how much change 
the individual team members can handle at 
any given time. Slow, consistent progress is 
better than pushing for large, initial progress 
only to watch it degrade over time because it 
never took hold in the first place. 
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8.3 Identifying the Philosophy 
and Expectations for Your Team 


8.3.1 Philosophy 


It was previously mentioned that we may all 
have different definitions of training and ideas 
of what methods are appropriate to use when 
training animals. It is best practice to discuss 
and write down specifically what is appropri- 
ate for your team and the animals in your care. 
This document will become your training phi- 
losophy and should be considered a ‘living’ 
document that can be updated and changed as 
needed, continuously compared to actual 
practice, used for discussion and selection of 
training methods and act as a reference for 
staff training. This also means that all expecta- 
tions should be included in this document. 
For example, if your aim is to integrate train- 
ing into daily husbandry for the entire collec- 
tion and not just some selected species, this 
should also be included into the philosophy. If 
the foremost focus of your training method is 
to be positive, then this should also be clearly 
spelled out in the document. 

Discussing the importance of the docu- 
ment and its contents as a key element of the 
success of the training programme and the 
welfare of the collection is imperative. In 
daily practice, the members of the team will 
many times be making choices alone about 
how they treat the animals in their care. Your 
philosophy document will only provide guid- 
ance as to how to best make and communi- 
cate these choices. Everyone may not agree 
with the choices required to adhere to the 
philosophy document and training pro- 
gramme, and this is to be expected. Your 
challenge as their leader is to lead in a way 
that the team feels comfortable challenging 
the training programme with their input at 
meetings, but always providing consistency 
of care to the animals that adheres to the 
group’ commitments to the training pro- 
gramme, even when commitments may veer 
from personally-held views. 

The success of your programme is ulti- 
mately a result of how individuals behave 


when no one is watching. The commitment 
that your team members have to the team’s 
philosophy needs to be deeper than a generic 
‘head nod’ at a meeting: it must be something 
that each person truly feels a part of and 
believes in to maintain commitment and 
consistency. Some members of your team 
may slip into using methods from their past, 
as they are more comfortable and/or confi- 
dent using them. For example, if the philoso- 
phy aims to adopt positive training methods, 
but an individual trainer reverts to using an 
aversive stimulus to motivate a behaviour 
instead, the individual’s choice may seem 
only mildly out of line (change in their body 
position) but could erode trust with the ani- 
mal and the team and could completely alter 
the course of the training programme. 

Your philosophy document should also 
cover who is responsible for training the ani- 
mals and a timeline. The document should 
answer questions, such as: 


e What roles will the various staff members 
play in the training programme (Figure 8.2)? 

e What level of mastery in knowledge of ani- 
mal natural history/behaviour, knowledge/ 
skills associated with training theory, and 
understanding of safety expectations are 
needed in order to participate? 

e Who will train staff how to train? 


When introducing the need for this sort of 
documentation, focus on how it is a tool for 
communication for all members of the team, 
including yourself. Having a written philoso- 
phy document that outlines training expecta- 
tions provides the team with a tool to aid in 
their understanding of what they should 
expect from themselves and each other. 


8.3.2 Expectations 


Every person in a team should understand 
what their role is and what they are expected 
to do with regards to the new training pro- 
gramme. Discussing or providing a written 
explanation of how training fits into individual 
job descriptions or daily schedules can pro- 
vide a clear understanding of expectations. In 
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Figure 8.2 Team of zoo professionals working together with the Asian elephant Elephas maximus trained to 


voluntarily accept foot laser therapy. Source: Denver Zoo. 


addition to ongoing coaching and feedback, 
providing specific and measurable written 
goals for the coming year and feedback on 
past performance at employee reviews should 
be common practice. Expectations can include 
specifics, such as: ‘Bill will: shift all hoofstock 
over the scale platform three times a week 
during the normal shifting routine; weigh and 
record all animal weights monthly; review 
progress at monthly team meetings’ or ‘Kelli 
will train hippo “Buttons” for a tusk trim to be 
completed by January 15, which requires that 
a training plan is submitted to the manager by 
October 1 for review, all session documenta- 
tion and milestone updates will be entered 
into the daily report system. For the training 
goal to be considered complete, the hippo 
should be comfortable with Jennifer also able 
to successfully request/cue this behaviour and 
perform the trim’ 

If a team or leader has never gone through 
the process of creating written expectations, 
they may be initially hesitant, feeling that the 
process represents micromanaging or an 
interfering boss. This process may be more 
difficult still if that person has been put in 
charge of running a training programme but 


is not in a management position. Having 
clear expectations can ultimately be a relief 
for all involved. Providing expectations can 
help align a team, when, for example, some 
members want to spend all of their time 
training and interacting with the animals and 
other members do not want to spend any 
time training or interacting with the ani- 
mals. Written expectations for realising your 
philosophy can also provide a big sense of 
accomplishment when goals are ultimately 
achieved. 

Training philosophy documents and pro- 
grammes will look different at different facil- 
ities, with different teams, and with different 
animal species. There is no single answer for 
how long a training session should be, or how 
many training sessions per day should take 
place. For example, a team working with a 
collection of primates, carnivores, and birds 
who have the facilities and access to the ani- 
mals throughout the day may have extensive 
training goals outlined with multiple training 
opportunities provided throughout the week 
with individual animals. By contrast, another 
team may have multiple groups of hoofstock, 
kept on a savanna ‘outdoor’ exhibit all day, 
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and are only available to be trained before 
being released from their barn in the morn- 
ing or in the evening when they are brought 
back inside. Their training programme may 
have few training goals and longer timelines 
to achieve specific behaviours. A collection 
of crocodilians that live outdoors may be 
trained frequently during their feeding times 
when the weather is warmer, and then less 
frequently when the temperatures are cooler, 
and the animals’ feeds are decreased. This 
could result in a cyclical training programme 
that changes according to season. 


8.3.3 Written Goals 


The desired goal for an integrated training 
programme is to view training as a part of 
husbandry for all animals in a collection. It 
must be clear to all team members what 
behaviours are going to be trained with 
regards to each animal. Having a written list 
of goal behaviours will provide a clear direc- 
tion and expectation and serve as a commu- 
nication tool to facilitate your training 
programme. When developing a list of 
behavioural goals for an individual animal, 
you should take into account behaviours 
needed for the animal’s daily husbandry, 
non-routine husbandry, and medical care. 
These lists will need to be balanced with a 
realistic assessment of resources, human 
health and safety, animal safety, and a keen 
knowledge of the needs of the collection 
and the individual animals. 

It may be helpful for you to use a list of 
questions to guide your team members’ 
arrival at a set of goals (Mellen and MacPhee 
2012). Some sample questions are as follows: 


e What is the animal’s normal daily routine? 

e What are the routine husbandry proce- 
dures that are desirable for this animal to 
take part in? 

e What procedures are necessary for an 
annual medical examination? 

e What are some of the medical conditions 
common to this species that need to be 
monitored? 


Typically, when initially generated by the 
team, these lists can be long and daunting. 
Prioritising the list can help reduce the num- 
ber of behaviours that need to be trained to 
make it manageable for the team. 

Warning: it can be tempting to move for- 
ward and start training without solidifying 
the desired goals with the team and agree on 
training methods, particularly for those who 
are excited about training. When this hap- 
pens, behaviours may be trained that are not 
necessarily useful to animal husbandry and 
are, therefore, a waste of precious resources, 
including time, and does not contribute to the 
overall welfare of the animal. In a worst-case 
scenario, well-intentioned team members 
who train outside of a ‘list’ may be training 
behaviours that could actually end up being 
unsafe and/or undesirable to the overall train- 
ing programme. For example, a keeper once 
trained a young male zebra to approach her 
whilst she was unprotected in a stall with the 
purpose of getting the zebra to tolerate tactile 
manipulation of its head, mane, and neck for 
husbandry purposes. Although this behav- 
iour seemed beneficial in the short term, as 
the male zebra aged there were multiple safety 
issues with this animal approaching keepers 
whilst they were working in with this animal. 
As a consequence, this zebra was labelled as a 
nuisance or aggressive animal by other keep- 
ers — which might not be a reflection of his 
actual temperament — all because he was 
trained to approach people. With a list of 
behaviours which trainers can work from, 
investment can be planned to train appropri- 
ate behaviours identified for the individual 
animal that should result in both safe and 
beneficial long-term husbandry of the 
animal. 

When identifying goal behaviours, it is 
important to think about not only the imme- 
diate impact these behaviours will have on 
the animal, but also how they will impact the 
animal in accordance with your long-term 
vision and the future of the training pro- 
gramme. In some cases, you may not have 
specific needs that must be met now, but you 
can train behaviours that provide a founda- 


tion for future needs that may arise. For 
example, training behaviours that require 
animals to move from one point to another, 
stationing, or the concept of targeting, can 
be useful first steps to many other behaviours 
you may want later. 

When developing behaviour training 
goals at an institution-wide level for hus- 
bandry, particularly those that require vet- 
erinary involvement, it may be most efficient 
to start with a prioritisation process, asking 
questions like: 


e What are the animals that we do not want 
to immobilise or restrain? 

e What behaviours would be most valuable 
to train our collection animals? 


Questions like these can provide some much- 
needed focus to a new training programme. 

Remember that even on a large-scale insti- 
tution level, integrating training into every 
animal’s husbandry plan is of top conse- 
quence and a prioritised plan should be 
established for all animals in the collection. 


8.4 Staff Training 


Years ago, I attended an animal training 
presentation by Bob Bailey, CEO of Eclectic 
Science Productions. One of the things he 
said was a very profound and truthful state- 
ment: ‘Training is simple, but not easy: I 
have pondered that statement many times 
over, from a multitude of perspectives, and 
have found that it can especially ring true 
when contemplating designing a plan for 
training your staff. If you think about learn- 
ing to drive a car, you generally learn the 
fundamentals and gather confidence by 
starting on the familiar, less-travelled neigh- 
bourhood roads. This experience feels noth- 
ing like being on an unfamiliar, busy, city 
expressway during a blizzard, but both 
activities are called driving. Driving can be 
simple, but it is not easy. How do you pre- 
pare zoo professionals with skills that cover 
the broad range of situations that they may 
encounter? 


8.4 Staff Training 


When I first started training, one of the first 
assignments I received was to train a particu- 
lar behaviour to an Atlantic walrus (Odobenus 
rosmarus). I was able to work with my atten- 
tion focused on one walrus and this particular 
animal picked up behaviours very quickly. 
Now compare this experience to another, 
during which I worked with a group of five 
dolphins at once and managed all of the com- 
plex social nuances that occurred simultane- 
ously. Training the walrus was like learning to 
drive on the neighbourhood road. Training 
the more complex social group of dolphins 
was akin to eventually becoming skilled 
enough to drive in the blizzard. 

Like any skill set one might master, animal 
trainers must practice, then practice more, 
and then practice even more. Your job as 
team leader is to find or create multiple 
opportunities for the initial phase of learning 
about animal training; as in the analogy 
above, create those ‘neighbourhood streets’ 
and then find or create additional opportuni- 
ties within more challenging scenarios until 
the team feels confident navigating the 
‘expressway during the blizzard’ 


8.4.1 Knowledge/Language 


Having an extensive knowledge of the natural 
history of a species and the individual history 
of the animal that you'll be training is a criti- 
cal first step to a zoo professional's training 
journey. Providing staff with access to all of 
the resources that they need to gain this 
knowledge, so that they become comfortable 
with their role and expectations, will be piv- 
otal in their future success. In addition to 
reading information, it is important to take 
the time to observe the animal’s behaviours 
in a variety of different situations and set- 
tings. These observations will help provide a 
broader view of the animal’s behaviour and 
physical abilities. 

A grounding in the fundamental principles 
of animal learning theory will help your team 
grasp the concepts of what they are or will 
be doing with their animals. You may select 
readings for them to do on their own or present 
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the materials to them as a group. The discus- 
sion around the practical application of the 
theory, i.e. ‘how to actually do it; is impor- 
tant. Translating theory to real life situations 
will provide a deeper understanding of ani- 
mal learning theory and increase the teams’ 
retention of the information. 

Developing a common language around 
the theory will ensure that everyone is on the 
same page during formal and informal dis- 
cussions about animal training. You will want 
to create a dictionary or formal list of the 
terms, and their meaning(s), used by your 
team (see Glossary). Whilst there is wide var- 
iation in the preferred length of the terminol- 
ogy lists for animal training, there is no ideal 
length of list. The right list length is whatever 
will work for your culture, in your institution, 
coupled with the professional norms for the 
species that you work with. Established ter- 
minology enables accurate communication 
within the team, and with peers, about the 
training. If all of this can be accomplished, 
then the terminology list is appropriate. 

Common terms for quick reference are 
best practice, but all leaders must be cautious 
of the inefficiency pitfalls that accompany 
copious or hazy team terms. Terms can 
become cumbersome and get in the way of a 
team’s goals, when unspecified or unneces- 
sary terms highjack a discussion of what's 
occurring in a programme and lead the team 
into a linguistic quagmire. 

Methods that can be adopted to help train 
you and your team include observations, pro- 
fessional development, and practical applica- 
tion. If it can be arranged, observing someone 
else train and the discussions you have there- 
after about timing, techniques, approxima- 
tions to the target behaviour, etc. are quite 
valuable. Top athletes spend copious amounts 
of time reviewing and studying game 
films — both of their own teams and oth- 
ers — observing and learning. Borrowing a 
page out of the professional sports playbook 
may be in order to help your team reach their 
highest potential. Make sure your team is 
knowledgeable on the latest research and pub- 
lications on animal training and encourage 


them to keep in contact with peers at multiple 
institutions with whom they can discuss ani- 
mal training. Give your team the opportunity 
to train animals or species they don’t normally 
have the opportunity to work with. Of course, 
all of these activities should be done only after 
consideration of human and animal safety and 
the trained animal's welfare. All activities will 
need forethought and planning in order to be 
successful. 


8.4.2 Observation 


Training is a skill of observation and timing. 
To train well, you need to know what behav- 
iour you want the animal to perform and 
respond quickly to the animal when it per- 
forms this behaviour appropriately. Before 
training an animal, new zoo professionals 
should work on their ability to observe and 
identify behaviour of animals and the timing 
of their responses to these animals by observ- 
ing staff who are more seasoned and skilled 
in animal training. In addition to observing 
staff, team members should also observe the 
specific animals they will be training to see 
how they move and what motivates their 
behaviour. 

Observing others train is important in the 
learning process. Everything about observing 
a training session can be useful, including 
where and how to stand and position your 
body, how to interpret the animals’ behav- 
iour, what safety precautions to use, timing, 
reinforcement delivery, what behaviour is 
being reinforced, how to begin and end a 
training session, how to use the various train- 
ing tools available, and anything else you see 
or ask about after the session. If the person 
training is experienced and would not be dis- 
tracted, and if it is safe to do so, the trainer 
may be able to talk and explain what they are 
doing during the training session. 

When a new trainer begins training an ani- 
mal for the first time, it is helpful to first cue 
behaviours that have been previously trained 
by others. This provides an opportunity to 
work on safety awareness, observation skills, 
timing, food delivery, and tool coordination. 


When confidence and training skills have 
developed with existing trained behaviours, 
you can move on to training new behaviours. 

It is best to select behaviours for a new per- 
son to train that will set them up for success. 
Quick wins tend to build confidence for more 
difficult situations that might arise later. 
Ideally, you would have a new team member 
write a training plan prior to their first train- 
ing session that would identify what behav- 
iour they were aiming to reinforce during the 
first and subsequent sessions. This would 
allow the new team member to visualise the 
desired behaviour and help their timing dur- 
ing the session. The training plan can also 
help identify areas for coaching staff through- 
out the training process. 


8.4.3 Coaching Trainers 


Many people do not like to be watched and 
coached when training animals, especially 
when they are new, and it may take some 
time for everyone to get comfortable. This 
adjustment period is fine and is a part of the 
process. A suggestion that may help people 
get comfortable quickly is to talk about the 
coaching process ahead of time. A discus- 
sion about learning styles and expectations 
can help put people at ease. Setting up a con- 
sistent coaching format is helpful, as well. 
For example, it may be decided that before 
each session you will have a brief chat about 
what behaviour will be visualised, which is 
then reinforced. You may also discuss what 
will happen if the coach sees something 
unsafe or feels they have a suggestion that is 
critical to the session. After the session, the 
new team member can begin with a debrief, 
talking about what they thought went well 
and what they would like to have done dif- 
ferently. The coach can then follow up with 
what they thought went well, questions, and 
what different choices could have been 
made. Allowing the new team member to 
share first allows them to self-report what 
they would do differently, which can allevi- 
ate some of the potential embarrassment of 
having someone else list known challenges. 


8.4 Staff Training 


At first, this conversation may feel stiff, but 
after some time it can become part of the 
culture. These pre- and post-training ses- 
sion chats should be kept brief, but, if time 
allows, additional team members can be 
included for input. This level of communica- 
tion may be difficult to persuade some teams 
to commit to, but if the group can stick with 
it, it shortly becomes ‘just how we do things 
around here’ and people will seek out multi- 
ple perspectives and input, if it is not first 
volunteered. 


8.4.4 Consistency for People 
and Animals 


Assigning a single trainer to shape a behav- 
iour provides the best consistency; however, 
animals can learn more than one behaviour 
at a time from different trainers. Close com- 
munication between team members needs to 
occur to assure confusion is not occurring. 
At times it may, be necessary for a behav- 
iour to be shaped by more than one trainer. 
At other times, multiple team members may 
be working witha group of animals. Although 
multiple people and multiple animals may be 
involved, everyone should be following one 
action plan. In these cases, again, communi- 
cation is paramount to provide consistency 
to animals in the learning process. 
Consistency is a cornerstone in a training 
programme. Consistent communication and 
feedback does take time and can feel daunting 
at first, but is well worth the effort and will 
make a difference in the training programme. 
In addition to pre- and post-training session 
meetings, having a written list of cues, behav- 
iour criteria, and protocols for all to follow will 
also help with consistency. Furthermore, pho- 
tos or video which support the written docu- 
ments can improve the team’s visualisation of 
your training philosophy expectations. This 
sort of documentation is invaluable for main- 
taining behaviour integrity, as well as existing 
as a tool for training new team members. 
There may be some training programmes 
where everyone is starting fresh: the animals 
are all untrained, the individuals are all new 
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to the training process or methods chosen 
and those in the lead may feel they have min- 
imal experience. Depending on the goals of 
the training programme, the team may have 
to look to an outside consultant for assis- 
tance in getting started down the right path. 
In other situations, the team may feel that the 
goals of their training programme are within 
their reach and their need will be to maintain 
a focus on skill building and making pro- 
gress. In yet other situations, a leader may be 
in a position where they have less training 
experience than someone on their team. This 
should not minimise the leader’s ability to set 
goals, observe sessions, seek consistency 
within the team, and maintain programme 
focus and progress. No one should be 
expected to have all of the answers. It is bet- 
ter to have a leader who is secure in what 
they do know and who seeks proper input to 
make decisions than someone who makes 
decisions without the information that is 
needed out of fear of being ‘exposed’ 


8.4.5 Sharpening Skills 


Gladwell (2008) studied the concept of being 
an expert in a field of discipline. There is a 
repeated theme about building expertise sug- 
gesting that to master any skill, you need to 
practice — and not just a little bit. To truly 
reach a level of mastery in any skill, it takes 
approximately 10,000 hours of focused, pur- 
poseful practice (Gladwell 2008). Likewise, 
building expertise in the field of animal train- 
ing takes many hours of focused and pur- 
poseful practice, both for you as a leader and 
for your team. Just as athletes perform drills 
to develop specific muscle groups or broaden 
specific nuanced abilities within a sport, you 
will need to focus efforts on specific areas 
within animal training. For example, if you or 
your team have experience with an event 
marker (e.g. whistle), time needs to be dedi- 
cated to building skills with other bridging 
stimuli, such as event markers, verbal mark- 
ers, tactile markers, and/or others that may 
be appropriate for the animals you work 
with — and not just for a few sessions, but for 


an extended period of time until use of mul- 
tiple bridging stimuli can be achieved with 
comfort and confidence. 

Regardless of the training methods used, 
all skills needed must be practiced out of the 
presence of the animal: it will make a differ- 
ence. For example, if the skill is the precision 
of throwing a meatball a distance, your team 
members should practice the ability to throw 
it into a small bucket from a number of paces 
away and in a certain window of time. Such 
consistent accuracy is important to the over- 
all training of your animals. For example, a 
team member who erroneously throws a 
meatball inaccurately will send their animal 
in pursuit of the errant meatball. In a social 
animal setting, this error can cause chaos as 
it may draw the attention of other animals in 
the area who may go after the meatball, as 
well. To further exemplify, a specific group of 
tigers (Panthera tigris) needed to station 
individually in areas of their exhibit in order 
to safely allow remote control doors to close. 
The only access to these cats was to throw 
them meatballs from a tower high above the 
exhibit. It was very important that the han- 
dlers have great throwing accuracy to rein- 
force the tigers’ behaviour for being in their 
proper position. An errant meatball could 
cause a fight between tigers or lure them 
away from their safe position in the enclosure 
when the remote doors were moved. The zoo 
professionals in this example took their train- 
ing seriously and had pride in their good aim, 
resulting in precision meatball throws. 

Training your brain to see the behaviour 
you or others are training and using a bridg- 
ing stimulus correctly and at the right time 
can be practiced, even outside of a training 
session. You can be creative and discover 
your own games to work on timing, such as 
using children’s toys that light up in various 
colours, show displays, or play music at ran- 
dom. You can mark an aspect of a toy’s reper- 
toire. You can mark actions or phrases that 
are repetitive on TV shows. Playing the train- 
ing game, by communicating only with the 
event markers (e.g. whistles or clickers), can 
be great practice using people on your team 


and great fun, as well. You can also train your 
pets at home. Every attempt should be made 
to practice these bridging skills before work- 
ing with animals. Creating games that are 
non-intimidating and light-hearted can keep 
the learning atmosphere welcoming and 
enjoyable and minimises the fear of appear- 
ing incompetent or foolish. Providing ideas 
for people to do activities at home on their 
own or to share their own skill-building 
games can give them more control over their 
learning and give anyone particularly wor- 
ried about learning in front of others a risk- 
free opportunity to practice ahead of time. 
These games are useful no matter how expe- 
rienced someone is and can be good to 
refresh skills as a team. 

In addition to practicing the timing of a 
marker, getting experience with other tools 
used in training is helpful. If pouches are to 
be worn or props manipulated, such as a 
meat stick, targets, food buckets, a chute 
wall, crate doors and/or any other props, 
experience should be gained with them all 
out of the presence of the animal first. The 
time to figure out the locking mechanism on 
the door, the sound the wall makes when you 
slide it and how to hold on to the target is not 
with the animal at your side. 

Another example of building skills is to 
extinguish an animal’s trained behaviour and 
then retrain it, or to change a cue for a behav- 
iour. Spending time practising any of these 
skills, and especially nuances that you or 
your team may not have had exposure to, or 
have simply never tried, is important. 

It is possible to train animals for years and 
never actually grow in terms of your skillset. 
This reality is especially true if you do not 
continually challenge yourself. Sometimes 
it seems like an animal reaches a plateau dur- 
ing a training programme where it no longer 
appears to learn. This lack of continual 
growth may be due to the training programme 
or to the person training having become 
‘stale; no longer interesting, or engaging. 
Animal training programmes filled with such 
‘stale’ team members can arrive at this point 
for many reasons: a lack of clear, compelling, 


8.4 Staff Training 


or new goals, unrealistic time constraints, 
fear of change, lack of creativity, and many 
additional highly understandable reasons. No 
matter the cause, it will take effort to keep 
your animal training programme moving in a 
positive direction. Here are some ideas how 
you might do this: 


e If time is limited, only make small pro- 
gramme changes, such as changing one 
cue for a behaviour or practise using a new 
bridging stimulus. Find brief opportunities 
during the day to review a short training 
paper as a team or a chapter in a book. 

e Get the team engaged in a regular review 
of all training goals, assessing progress, 
and new goals or variations of behaviours 
that could be added or take the place of 
existing goals. 

e Get the team engaged in self assessments, 
where they are introspective and come up 
with ways they can improve on their per- 
sonal performance. Individuals can bring 
books or DVD's back to the team that they 
have reviewed and found helpful. 

e Sharing progress or roadblocks with train- 
ing projects at team meetings is a way to 
get input and inspire each other. This will 
get team members to use different tech- 
niques that have been successful for others 
on their team. Encouraging team problem- 
solving can also use the larger brain trust 
of the team. Also, consider bringing in 
people from outside the team who can pro- 
vide a fresh perspective. 

e Bring in a guest speaker or training consult- 
ant for a presentation or review of your ani- 
mal training programme. This can create 
stimulating conversation and discussions of 
currently held beliefs. It is important that 
this is done in an animal training pro- 
gramme that is stable, with a leader that is 
secure enough to handle this level of input 
and can facilitate positive discussion. 


The main goal of ‘sharpening skills’ is to 
keep your team in a highly engaged, adaptable 
state that encourages growth and helps to 
maintain a desire to learn and take part in the 
training programme. Under these conditions, 
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your team will not only grow in sensitivity 
and learn the arts of how to approach an ani- 
mal training session, how to shape behaviour, 
and even recognise the animals’ smallest 
efforts to behave in the desired direction, but 
they will also learn to recognise precursors to 
undesired behaviours and how to end a train- 
ing session at the right time before it has gone 
on for too long. 


8.5 Active Training 


Frequency of training and animal participa- 
tion can be present in a programme, and yet 
due to the lack of rigorous mental stimulation 
on the part of trainer and/or trained animal, 
the training performance might not reflect 
the operational needs of the programme. This 
type of approach can result in an ineffective 
programme for both trainer and animal. 

This outcome can occur when no new 
behaviours are being trained and team mem- 
bers are repetitively requesting that animals 
only perform previously trained behaviours. 
It can feel rewarding to the team to conduct 
training sessions where animals know all of 
the ‘right’ responses to every request but the 
feeling can be misleading when an animal’s 
ability to inculcate new trained behaviours 
deteriorates from lack of practice. 

Another situation where a training pro- 
gramme might become complacent and 
thereby inefficient is when there is a degrada- 
tion in the team members’ expectation of 
what the animal’s behaviour should look like. 
The result is a behaviour that does not serve 
the purpose for which it was intended. For 
example, initially an animal may have been 
trained to hold a specific body part in a spe- 
cific position for a specific period of time. 
Over time, the period of time which the ani- 
mal is expected to ‘hold’ the behaviour 
becomes shorter, simply out of expediency 
on behalf of the team. The result is that the 
animal now performs a behaviour which no 
longer allows for the full examination of that 
body part, which was the intention of the 
trained behaviour in the first place. 


In order to avoid such unhappy outcomes, a 
programme leader should ask their team to 
remain intentional during each training ses- 
sion and reinforce the approach by encourag- 
ing team members to have goals for ‘routine’ 
daily training sessions. This should be com- 
mon practice even when new approximations 
for new behaviours are not necessarily being 
trained. An example of how your team might 
do this is to create husbandry cards that are 
selected a few times a month from a deck. 
Cards could say things like “the monkey has a 
small cut between the toes on the left foot’, 
“the animal needs to be held for close inspec- 
tion’, “the animal needs drainage from ear’, or 
“a sample needs to be collected” The cards 
may represent old situations that have come 
up in the past, or may be creative, represent- 
ing ideas the team has come up with of pos- 
sible future situations. Results from these 
training sessions can then be shared at team 
meetings. This system will challenge the team 
to be able to work very specifically with an 
animal in order to gain behaviours which may 
be needed in the future. 

If you notice sessions are filled with multi- 
ple requests for a previously trained behav- 
iour, this could indicate that new behaviours 
have not been identified for training, a team 
member does not have the experience to 
train new behaviours, is fearful about how to 
approach training, or may not be aware of 
how they are spending time during a training 
session. If any of these are the case, it is your 
responsibility as the team leader, to build 
confidence and skills in your team by giving 
them the opportunity to practice, which will 
build confidence over time, just as you would 
with a new team member. It may also be 
helpful for you to model the best way to use 
the time set aside for a training session. For 
example, working on new approximations 
and more challenging training in the early 
part of the session, when the animal’s atten- 
tion may be at its highest may produce 
quicker, more successful results and saving 
the previously learned or high confidence 
behaviours for later in the session, when the 
animal’s attention span may be waning. 


Every team member, animal, and situation 
is different, so you, the team leader, should 
work to fully understand why a programme 
might be going ‘stale’ The important thing is 
to make sure that the time set aside for train- 
ing is being used wisely. By making the effort 
to keep team members focused and inten- 
tional about their actions, a culture of ongo- 
ing learning with both the animal and the 
team will be promoted. 


8.5.1 When Have You Completed 
Your Goal Behaviour? 


This question seems like it should have an 
easy answer ... when the animal does the 
behaviour under stimulus control, when the 
animal shifts off exhibit when they hear a 
bell, when the blood sample can be voluntar- 
ily drawn or when the hoof can be voluntarily 
trimmed. The answer actually can be more 
complex. For the trained behaviour to have 
the maximum positive effect on the animal’s 
welfare it needs to meet the operational or 
husbandry needs of that animal. This need 
should be fully defined at the onset. Teams 
must be able to anticipate changes in the ani- 
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mal or operational changes to the best of 
their ability so that approximations can be 
planned for and made. 

For shifting, does the animal need to shift 
on/off exhibit any time during the day, for 
any of their keepers? Is there a social order 
that animals have to maintain during the 
shifting process? Do they need to come off 
exhibit immediately in the case of an emer- 
gency when there are distractions? 

Does the husbandry or medical behaviour 
(Figure 8.3) need to be done any day of the 
week, from various locations, with a diverse 
set of veterinarians/technicians participating 
and requested by various keepers? Is there 
specialised equipment involved? Does the 
team and animals have easy access to the 
equipment for training? The expectations 
need to be defined and constraints identified. 

You may find points in the approximation 
process where the animal’s behaviours may 
plateau. This lack of progression can be at 
times when the trainer perceives that there 
may be some risk of regression in the 
behaviour being trained. In these case, con- 
sidering taking steps such as introducing 
new equipment or including another keeper, 


Figure 8.3 Medical training — African lion Panthera leo trained to voluntarily accept injections. 


Source: Denver Zoo. 
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veterinarian, or technician into the training 
process. All new training approximations can 
have some initial regression involved and 
should be considered part of the process. A 
leader needs to help their teams recognise, 
accept and push through this aspect of train- 
ing to achieve their goals and complete the 
behaviour. Support can be given by looking 
ahead to future approximations, discussions 
in team meetings, and continual follow-up. 

A phenomenon that may occur during the 
training process is some team members may 
feel a strong sense of ownership, of both the 
animal they are working with and their 
trained behaviours. This type of feeling can 
create significant dysfunction in a team if this 
team member is more focused on their own 
needs than that of the animal. One way to 
curb this behaviour is to ensure that the team 
continues to refocus the training programme 
goals on the needs of the animals, on how 
best they can work to serve the animal, and 
that what is best will promote good animal 
welfare. A team leader will be balancing the 
promotion of positive human/animal rela- 
tionships without allowing unproductive 
boundaries to be crossed. 

This continual refocus on the training pro- 
gramme goals can help ensure that, at the 
end of the day, animals needing medical 
treatment are trained the behaviours they 
need to be treated effectively and efficiently. 
If animals are in need of urgent medical care, 
there may not be time to ‘complete behav- 
iour’ and behaviours that are in some state of 
regression might be called upon to ensure 
the animal gets the medical care it needs. If 
an animal is cued for a behaviour before 
training has been properly completed, or 
cued for a regressed behaviour, additional 
regression can occur, and it may be difficult 
to retrain the desired behaviour according to 
the training programme criterion for com- 
pletion. Whether further regression occurs 
depends on the behaviour that is required to 
ensure medical care can be given and the 
level of trust between the team member and 
the animal, working to ensure the behaviour 
is performed. When immediate medical 


attention is required, the team must take a 
close look at an animal's history and assess 
the risk and benefits of breaking that trust by 
leveraging an uncompleted or regressed 
trained behaviour to achieve a medical need 
over restraint or immobilisation. 
Transitioning animals to new facilities or to 
new keepers/aquarists can also be a challeng- 
ing and stressful time for both the animals 
and the people involved. When moving or 
taking receipt of an animal, it is sensible to 
make sure you either provide or ask for 
records and details of the specificities around 
how an animal was trained. This type of infor- 
mation can assist the new team with retrain- 
ing any behaviours that may have regressed as 
a result of the move. Any video of prior train- 
ing sessions with that animal can also be 
extremely helpful to ensure that there is as 
minimal a disruption in animal (and staff) 
learning as possible. Providing as much infor- 
mation as possible about the animal and its 
historical experiences relating to training 
(familiar props, etc.) can be very helpful and 
serve to lessen the anxiety for all involved. 


8.6 Facilities 


Facility design should fit hand in hand with 
the goals for the husbandry programme, 
which can make a big difference in the ability 
to meet your training goals safely, efficiently, 
or even at all. For example, having large croc- 
odilians swim through a waterway between 
enclosures may be a behaviour that takes far 
less time to train than trying to train them to 
walk across land between enclosures. A 
giraffe chute (restraint) that is level with the 
enclosure floor, rather than one which 
requires the reticulated giraffe (Giraffa retic- 
ulata) to step up into it, may be the differ- 
ence for some animals moving into the chute 
calmly on a regular basis verses baulking 
daily at that step. It is becoming more com- 
mon that when facilities are designed, animal 
training requirements are considered during 
the design process. When facility design is 
done well, animals move through the facility, 


through doors, into chutes and approach 
training panels with much less effort and 
stress and more safely for all involved. For 
many, animal facilities may need to be retro- 
fitted to provide proper comfort and access 
for the animals. Depending on the species, 
individual temperament and a host of other 
factors, the design of your facility will dictate 
if your animal will be in a space that will facil- 
itate training or hinder it. In addition to the 
facility layout, extra attention should be given 
to where teams place themselves, how they 
move, the noise they make, where they place 
their equipment, and other environmental 
stimuli they may use in the animal’s world 
(facility). Observing the animal’s behaviour 
throughout the day and in all different situa- 
tions can allow a team to recognise behav- 
ioural signs of comfort; however, this does 
not suggest that animals should be trained in 
sterile environments, or that animals should 
not be desensitised and habituated to envi- 
ronmental stimuli. There are many animals 
that may easily tolerate a lot of motion, 
sound, smells, and novelty and remain calm 
and focused on training. It is necessary to be 
aware of individual animal’s needs and the 
effect the surroundings can have on an ani- 
mal’s ability to learn. 

Care should be taken when introducing 
anything new to an animal and within its 
environment (facility). Certain husbandry 
behaviours may require equipment for train- 
ing and final implementation of the behav- 
iour. Individual animals may have very 
different reactions to the same item. When 
introducing ultrasound gel to a group of 
gorillas, for example, one gorilla accepted it 
readily, one backed off, another inspected it 
closely for a long period before acceptance 
and yet another continually ate the gel when 
it was placed on the body. It is important to 
have a lengthy discussion with the veterinar- 
ian prior to training and get as much infor- 
mation as possible from them about what is 
needed and a description of the goal behav- 
iours so that an appropriate training pro- 
gramme can be created for an animal. If it 
can be done, put yourself in the animal’s 
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position so you can experience the equip- 
ment and requirements of the goal behav- 
iour, as this can be very useful. Crawling into 
chutes, under an X-ray, having an ultrasound, 
stepping onto the scale platform, etc., will 
give you more insight into the necessary goal 
behaviour and what will be expected of the 
training programme. Consider the following: 
do lights and shadows come into the chute? 
Is there a flashing light or buzz when the X- 
ray machine is turned on? How much pres- 
sure will the animal feel on its skin when the 
ultrasound is given (Figure 8.4)? Is the scale 
slippery? Does anything make a sound or 
wiggle? Can the end be pulled off of the tar- 
get? Is it safe if the animal is able to touch the 
target? The animal should not be the first to 
learn the answers to these questions. Smells 
that are medicinal or from other animals on 
equipment can also be a distraction, so con- 
sider olfactory cues, as well. It is the respon- 
sibility of the team to know as much about 
the training requirements as possible before 
the animal is involved. The animal will be far 
more sensitive than you and your team, but 
the process is still helpful. 

Researching facility designs that others 
have used is good practice. Having the designs 
from other institutions and their training 
experiences may save you time and money. 
Most individuals are very willing to share this 
information, and there is a lot of information 
available on facility design on the ZooLex 
website (www.zoolex.org). For chutes and 
crates, some animals may step more readily 
into an open mesh crate, whilst, for other ani- 
mals, the opposite is true. Facility designs do 
not have to be very expensive to work well for 
animals and teams. The lattice work ramp 
for the cownose rays mentioned earlier was 
picked up at a local hardware store and cheap 
to purchase and install. In another example, a 
wooden training panel for hoofstock was 
made, which was very functional for the ani- 
mals and the team referred to it as ‘the lemon- 
ade stand’ That particular team liked the 
wooden design as much as their more expen- 
sively built-in chute. They needed both the 
‘lemonade stand’ and the expensive chute for 
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Figure 8.4 Greater one-horned rhinoceros Rhinoceros unicornis trained to accept transrectal ultrasound for 


reproductive monitoring. Source: Denver Zoo. 
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Figure 8.5 Training of smaller species, keeper target training two Asian small-clawed otters Aonyx cinereus 


simultaneously. Source: Denver Zoo. 


their programme but did not feel one was of 
lesser importance. There might also be crea- 
tive ways to use the space that exists in your 
facility by opening up areas of a chain link 
fence and working through door panels, as 


long as it doesn’t change the fence’s integrity. 
There are also many other animal facility 
‘hacks’ to facilitate animal training. 

The smaller animals in our collections 
should not be forgotten (Figure 8.5). These 


animals can also benefit from designing a 
facility with consideration of the training that 
might be necessary, as well as their behav- 
ioural needs. It can be tempting to just hand 
capture, manipulate with body positioning, 
or simply ignore behavioural signs of distress 
performed by smaller animals in your collec- 
tion, as it is often easier to do nothing rather 
than take the time to train behaviours. By 
adding more complexity to the animals’ envi- 
ronment with visual barriers, or by training 
behaviours such as stationing, shifting, or 
crating we can improve the management and 
welfare of animals. An example of providing 
good conditions for a social group is illus- 
trated in the management of a group of 
snowflake eels (Echidna nebulosi) in a shared 
small exhibit. One animal was growing a lot 
bigger than the rest of the group because it 
dominated the other eels during feeding 
times and ate larger amounts of food. The 
creative aquarium team made stations out of 
clear tubing set side by side for the eels to 
swim into and to feed, unrestrained. This 
provided the eels with equal opportunities to 
feed. The result was a balance in food intake 
and eventually equal sized eels sharing the 
enclosure. 

No matter how beautiful or functional a 
new facility may appear, animals need to 
have ample time and appropriate introduc- 
tion to their new surroundings to be suc- 
cessful. The goal is for the animals to be 
comfortable and open to new learning 
opportunities and training in these areas. 
Great care should be taken to assure that this 
is the outcome. Grandin et al. (1995) dis- 
cusses the use of animal facilities and how 
impactful the animals’ first introduction to it 
is on future learning/training. If you have a 
new animal arrive at your facility, restraining 
the animal in a chute in the barn as their first 
experience of their new facility may lead to 
long term and future issues with its comfort 
in the barn. Strategically planning how your 
animals will have positive interactions with 
all areas of your facility, especially when they 
first encounter them, will be beneficial for 
the future of your husbandry programme. 


8.7 Relationships and Goals 


Ongoing assessment of how you are utilis- 
ing your facilities is important. An area, such 
as a chute or crate, that may have been iden- 
tified initially as a training space for access- 
ing animals more safely may, by inadvertent 
changes in training techniques, begin to be 
mildly or fully restraining or used to ‘trick’ 
animals to achieve compliance with training 
goals. Although the team may feel the session 
is positive because they are providing food, 
they may unintentionally also have other 
motivators at play. An animal’s participation 
in the training session is not entirely volun- 
tary if they cannot move away or choose to 
not take part. It is wise for the team to fully 
recognise what is occurring during the train- 
ing session and how they use the facility. 

Overall, the facility design and use of the 
facility needs to create a comfortable, safe, 
and confident setting for both the team and 
the animals. No facility should be considered 
completely safe and teams always need to be 
well trained in all safety precautions (see 
Chapter 13). Team members should be 
trained to work within the facility and have 
reasonable abilities that they are confident in 
fulfilling. This will provide the ideal setting 
for making the best training decisions and for 
animal learning. 


8.7 Relationships and Goals 


The relationship and history that a team 
member has with an animal can be one of 
the biggest factors that will affect the speed 
of the shaping process or the outcome. 
Maintaining a trusting relationship should 
be a top priority when approaching every 
interaction. In some cases, there is a need to 
invest very little actual training time to 
achieve some husbandry goals. Due to such 
a positive relationship between trainer and 
animal, it might be possible for a keeper to 
touch and palpate a fresh wound or even 
give an injection to an animal they have 
worked with for a long time. For example, in 
one situation a Malayan tapir (Tapirus indi- 
cus), after being scratched for a brief period, 
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would lay down and remain immo- 
bile — whilst still being scratched — at the 
same time another keeper was able to drawa 
blood sample from its leg. These sorts of 
accomplishments are great examples of 
how keeper/animal relationships (see more 
in Chapter 9) definitely are a huge help to 
assisting the husbandry of an animal and 
should not be undervalued; however, 
because the performance of behaviour in 
this situation, and other similar situations, 
relies so heavily on the specific keeper/ani- 
mal relationship and are not under stimulus 
control, they cannot be considered reliable 
or trained to the point where they are neces- 
sary for a husbandry programme. The 
keeper—animal relationship and behaviours 
which can be elicited as a consequence of it, 
can be used as a foundation for the hus- 
bandry programme. These behaviours can 
be retrained introducing formal cues associ- 
ated with the behaviour, and other steps 
taken, to enable other team members the 
ability to cue behaviours successfully. A 
transition can be made to take a series of 
behaviours beneficial to animal husbandry, 
which could only be achieved by certain 
team members or only under certain narrow 
conditions, to behaviours that can be suc- 
cessfully and reliably cued by all necessary 
team members, and thus meet more of the 
animal’s husbandry needs. 


8.7.1 It Is Personal 


Leading or being a participant in these 
training programmes usually means that 
some challenging discussions may be a part 
of a team’s future. Husbandry training is a 
slice of animal care that some people tend 
to take very personally. It involves many 
elements that are equated with the welfare 
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meeting medical needs, and other deci- 
sions about animals’ daily management 
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should not be done may not sway your 
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You may need to dig to understand what is 
at the heart of their concerns, and the emo- 
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influencing their decision-making. 


8.8 Conclusion 


A commitment to a husbandry training pro- 
gramme takes an investment in programme 
planning, staff training, facility design, and 
ongoing maintenance and leadership. We 
have yet to determine or measure the many 
ways these training programmes benefit our 
animals. The goal of this chapter is to be a 
resource to initiate a training programme or 
reignite a training programme in which you 
take part or lead. 
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Us and Them 


Human-Animal Interactions as Learning Events 


Geoff Hosey and Vicky A. Melfi 


9.1 Introduction 


Until the mid-1980s there were no systematic 
studies of how zoo animals responded to peo- 
ple, and anecdotal reports often concentrated 
on the negative interactions that visitors initi- 
ated, such as teasing, poking with sticks, feed- 
ing inappropriate objects, and sometimes 
even worse (Stemmler-Morath 1968; Hediger 
1970); or the inventive ways that animals used 
visitors as a source of stimulation (Morris 
1964). It was assumed that animals in zoos 
risked becoming ‘mal-imprinted’ through 
processes such as hand-rearing, leading to 
animals who considered themselves to be 
human (Morris 1964); and that provided visi- 
tors kept to areas behind barriers within nor- 
mal zoo opening hours, the animals would 
disregard or ignore them (Snyder 1975). 
These views should be seen within the con- 
text of the times: enclosures were small and 
barren by modern standards, and in many 
cases the public were allowed closer contact 
with the animals than is permissible now (see 
Section 9.4); many more animals were hand- 
reared then (Morris 1964); and the prevailing 
Tinbergian—Lorenzian theoretical frame- 
work for explaining animal behaviour was 
more dominated by drive-instinct concepts 
than is modern behavioural biology. 
Nevertheless, underlying these observations 


was the assumption that the animals were 
learning novel responses to people within the 
zoo environment. 

Forty years on and zoo housing and hus- 
bandry have changed dramatically; so, we 
hope, has visitor behaviour. Few empirical 
studies survey general zoo visitor behaviour 
directed towards animals systematically. 
Instead, studies are generally biassed towards 
quantifying and ameliorating ‘bad visitor 
behaviour’ (e.g. Kemp et al. submitted, Parker 
et al. 2018). As such we know some zoo visi- 
tors behave negatively towards animals, but 
what the nature, frequency, duration, and 
valence of these behaviours are, viewed 
within the zoo visitor population, and 
whether they have changed is also unknown. 
The underlying belief that contact with 
people in a human-dominated environment 
provides a context for captive animals to 
learn new responses is still a valid one, and 
the growth of systematic studies on zoo ani- 
mals allows us to examine this in greater 
detail than was previously possible. A good 
starting point is to recognise two dichoto- 
mies within the arena of human-animal 
interactions (HAI) in zoos: firstly, that the 
responses animals learn to familiar people 
(particularly keepers) are likely to be different 
from those they learn to unfamiliar people 
(such as visitors), especially since they have 
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greater contact and more repeated interac- 
tions with familiar people, which allows a 
relationship (human-animal relationship) to 
build up. Secondly, the interactions might be 
direct interactions between person and ani- 
mal, where an initiating behaviour and a 
response to it can be detected by an observer, 
or may be indirect, in the sense that the 
animal’s response is to a situation that 
involves the presence of people, but where no 
observable interaction takes place. Although 
we have referred to these here as dichoto- 
mies, it is important to understand that this 
is used here as an aid to understanding, and 
that in reality both are the end points of a 
continuum. Thus, some people, such as vets, 
may be a bit more familiar than visitors, but 
not as familiar as keepers. Similarly, a keeper 
undertaking routine husbandry procedures 
might inadvertently send direct signals to the 
animal, to which the animal will then respond. 
With these caveats, we can construct a table 
(Table 9.1) to guide our discussion. 


9.2 Learning to Discriminate 
Different Kinds of People 


Nobody who has ever shared their home with 
a companion animal would be surprised at 
the assertion that many animals can learn to 
distinguish different people. When we con- 
sider whether animals learn to discriminate 


between people in the zoo, we can ask 
whether they can learn to distinguish between 
familiar and unfamiliar people, as well as 
within these different categories or groups of 
people. Answering this is of theoretical inter- 
est in terms of what it can tell us about the 
discrimination and categorisation abilities of 
different animals. It is also of more applied 
interest, in that it may help us to understand 
some of the variability we see in zoo animal 
responses to visitors. 

There is good empirical evidence that ani- 
mals learn to distinguish familiar from unfa- 
miliar people on the farm (Boivin et al. 1998; 
Rousing et al. 2005), in the laboratory (Davis 
2002), and in fact, in the zoo (Mitchell et al. 
1991; Martin and Melfi 2016). One study of 
zoo animals observed that several species 
were more likely to approach familiar people 
compared to unfamiliar people, even when 
both categories of people were similarly 
dressed and in the same context, i.e. cleaning 
an enclosure (Martin and Melfi 2016). The 
ability of agricultural animals to discriminate 
between different categories of people has 
been attributed to them learning to recog- 
nise the differences in peoples’ behaviour 
and clothing (Munksgaard et al. 1997). 
Tanida and Nagano (1998), also considered 
that agricultural animals (young pigs) could 
discriminate between people using visual, 
auditory, and/or olfactory cues. It seems 
reasonable to consider that zoo animals, 


Table 9.1 Situations involving people which might provide learning opportunities for zoo animals. Human 
action towards the animal is considered to be part of the learning process, and the types of people are seen 


as a variable affecting the learning process. 


Types of people 


Unfamiliar 


Visitors watching at exhibit 
‘stand and stare’ 


Interaction Familiar 
Indirect Keeper observations of animals 
Husbandry provision including 
enrichment, cleaning and feeding 
Direct Handling and catch-ups 


Health checks and veterinary treatment 


Provision of training activities 
Education activities 


Interactive educational 
activities 
Keeper for a Day 


whether as a population or some species/ 
individuals within this group, also learn to 
discriminate between different categories of 
people using these same cues. Learning from 
previous experience of being handled has 
also been found to aid agricultural animals in 
discriminating between different people (de 
Passillé et al. 1996; Munksgaard et al. 1997; 
Csatadi et al. 2007). Unlike agricultural set- 
tings, where direct handling or least physical 
contact occurs frequently between animals 
and familiar people, zoo housing and hus- 
bandry is often set up to avoid and/or limit 
direct handling and physical contact between 
zoo keepers and animals; though there are 
exceptions, e.g. when hand-rearing. This 
means that for zoo animals, handling doesn’t 
represent a good source for learning about 
humans as it is infrequent. The same reason- 
ing could be used to argue that due to the 
infrequent nature of handling and physical 
contact in zoos, that if and when it does 
occur, it might represent a significant learn- 
ing opportunity. It is likely zoo animals also 
learn to discriminate between different 
categories of people by other types of inter- 
actions which they share with them. For 
example learning may occur from indirect 
human interactions towards the animals via 
participation and the outcome of husbandry 
activities that different people provide. For 
example, Melfi and Thomas (2005) observed 
that zoo-housed colobus monkeys (Colobus 
guereza) were able to discriminate, and 
behaved differently towards, three categories 
of people they observed in front of their 
enclosures; keepers who looked after their 
daily care, keepers/zoo staff in the same uni- 
form who didn’t look after their daily care, 
and zoo visitors (those people not in uni- 
form!). Interestingly this study observed that 
after the initiation of a training programme 
to facilitate health checks, the rate of behav- 
iours directed towards people of all catego- 
ries declined significantly. The authors 
suggested that the colobus monkeys had 
learnt that directing behaviour towards peo- 
ple was more productive during the training 
session, rather than outside of this time and 
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as a consequence, the rate of behaviours 
directed to people of all categories dropped 
once training had been initiated. 

Wild-living animals have also been seen to 
discriminate between different people, for 
example magpies (Pica pica), recognise 
people who have accessed their nests on pre- 
vious occasions, and direct aggressive 
responses at them, which they do not do to 
people who have not accessed their nest (Lee 
et al. 2011). Male golden-bellied mangabeys 
(Cercocebus chrysogaster) at Sacramento Zoo 
threatened adult male visitors particularly, 
but rarely threatened infants, senior men, 
and women, whereas female mangabeys 
threatened women twice as often as they 
threatened men (Mitchell et al. 1992). 
These could, of course, be species-specific 
responses triggered by recognition by the 
animals that their human targets were an 
equivalent age and sex group to themselves; 
but could also be based on previous experi- 
ence with people in those categories, since 
the study also found that men and boys har- 
assed the male mangabeys more than the 
females. The mangabeys appeared to be 
responding to particular categories of peo- 
ple, where category discrimination could be 
based on a number of visual and behavioural 
cues, but the magpies in the earlier example 
were discriminating between individuals 
who apparently differed only in facial fea- 
tures. Agricultural animals are also able to 
distinguish people according to their facial 
features (pigs: Koba and Tanida 2001; cows: 
Rybarczyk et al. 2001; horses: Stone 2010). 
Intriguingly, wild American crows (Corvus 
brachyrhynchos) scold and mob people wear- 
ing a mask portraying a ‘dangerous’ face 
regardless of age, sex, size, or appearance of 
those people, but not people wearing a neu- 
tral mask (Marzluff et al. 2010). Scary masks 
(a vampire face) were shown by Sinnot et al. 
(2012) to a variety of zoo animals (primates, 
carnivores, hoofstock, and birds) and com- 
pared to a non-scary mask (a Bill Clinton 
mask), an aversive response to just the scary 
mask was found only in the primates. So dis- 
crimination of people based on the scariness 
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of their face could be a conditioned response, 
but could also reflect underlying cognitive or 
taxonomic differences. In any case there is 
scope for more research here. 


9.2.1 Familiar People 


Interestingly most research which has been 
undertaken to study HAI in zoos has thus far 
focussed on interactions with unfamiliar peo- 
ple; the zoo visitor (see Section 9.4). Largely 
the impact of familiar people, comprising zoo 
keepers and other zoo professionals which 
spend so much of their time interacting with 
zoo animals, has been largely unstudied. These 
familiar people are ubiquitous in the lives of 
zoo animals, being present in all zoos and nec- 
essary in the creation and maintenance of good 
zoo animal welfare. Nevertheless, the impact 
they have as people on the learning landscape 
of zoo animals, rather than as providers of 
good care, is rarely considered. 

Familiar people in the lives of zoo animals 
are those that interact and play a part in the 
animals’ lives on a frequent basis. The fre- 
quency with which familiar people have 
these interactions, direct, or indirect, with 
animals can vary; but what is important in 
the context of this book is that all these inter- 
actions provide learning opportunities for 
the animals. Probably the most familiar 
people in the lives of zoo animals are their 
keepers. Often referred to as stockpeople 
within agriculture, the study of stockman- 
ship has found that interactions between 
familiar people and the animals in their care 
can have far reaching ramifications. Positive 
HAI in agricultural settings have been 
associated with improved production and 
welfare, measured as improved growth, 
fecundity, and reduced morbidity (reviewed 
by Waiblinger 2019). It is unsurprising 
therefore that zoo professionals too can have 
profound impacts on the animals in their 
care (reviewed Ward and Sherwen 2019). 

There is a high level of discrimination 
reported in the ability of zoo animals to differ- 
entiate between familiar people. Recognising 
specific individuals is evidenced by specific 


(positive or negative) behavioural reactions 
towards those people, and some report that 
this individual recognition and specific reac- 
tion to keepers can still be seen in animal- 
keepers separated from the animals for some 
years. Unfortunately, the degree of sophistica- 
tion displayed by animals in their ability to 
discriminate between familiar people, the 
examples included above, are for the most part 
anecdotal reports. There are however a small 
number of empirical studies which have 
observed how zoo animals can discriminate 
between familiar people. For example, as 
already described, zoo animals have been 
observed to distinguish between keepers that 
maintain their daily needs versus those who 
work elsewhere in the zoos (Melfi and Thomas 
2005). These data suggest that zoo animals are 
able to distinguish between those zoo profes- 
sionals who provide daily care versus those 
that are less frequent carers or that provide 
different services, for example vet staff, 
researchers, and other uniformed staff. What 
is clear is that zoo animals learn to discrimi- 
nate between these people, indicating that 
there are likely differences in the interactions 
occurring between the animals and these 
people, which impact whether a positive, neu- 
tral, or negative relationship is formed (Hosey 
2008, 2013). Nature, frequency and type of 
these human—zoo-animal interactions all 
provide fruitful opportunities for learning. 
Familiar people in the lives of zoo animals 
set up their animals’ environments to facili- 
tate learning opportunities. Zoo keepers 
provide learning opportunities through per- 
manent or temporary enclosure design and 
changes (see Chapter 5), regular husbandry 
tasks, the provision of environmental enrich- 
ment (see Chapter 6), and of course formal 
training programmes (the topic of this book). 
For example, Ward and Melfi (2013) investi- 
gated the impacts of positive reinforcement 
training on the response rates for other non- 
trained behaviours. They found that animals 
which underwent a formal training regime, 
responded more quickly to non-trained cues 
than their non-trained counterparts. Authors 
suggested this finding resulted from a 


positive relationship being developed from 
regular and consistent interactions formed as 
part of the positive reinforcement training. 
Some of these learning opportunities might 
not be perceived positively. Animals may 
learn that some interactions with familiar 
people are worth avoiding because they may 
be associated with negative ramifications. 
Visits from vets have traditionally been 
synonymous with the necessary, but some- 
times, unpleasant activities associated with 
maintaining good health, including vaccina- 
tions and restraints for health checks. These 
negative interactions with familiar people, 
have been hugely impacted by the addition of 
formal training programmes which aim to 
ensure that both, animals and people, can 
learn what to expect during these procedures 
and thus change their perception of them 
(see Chapter 11). 

A key process which results from learn- 
ing is the development of human-animal 
relationships; which rely on an animal- 
human dyad learning from multiple inter- 
actions what to expect from these 


interactions. If these interactions are gener- 
ally positive it is likely that the animal will 
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learn to respond accordingly and a positive 
human-animal relationship will be formed. 
Take this a step further, where both parties 
learn to anticipate a positive emotional 
experience alongside the positive HAI and 
you have the development of a human—ani- 
mal bond. Human-animal bonds have been 
reported to occur, by a number of zoo keep- 
ers (Hosey and Melfi 2012); it is difficult to 
determine what if any emotional experi- 
ence animals feel. Most descriptions of an 
animal’s emotional experience during inter- 
actions with people are anecdotal, for 
example animals seeking interactions with 
familiar people (e.g. Masson and McCarthy 
1996; Figure 9.1). 


9.3 Unfamiliar People 


The majority of people that animals encoun- 
ter in the zoo are unfamiliar to the animals, 
in the sense that the animal has either not 
previously encountered them, or has not 
had opportunities to develop a relationship 
with any of them. As unfamiliar people are 
present both in great numbers (potentially 


Figure 9.1 An illustration of keeper—animal interactions, which can impact both parties mediated through a 
variety of different interactions, and might be initiated by either party. Source: Katharina Herrmann. 
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several thousand in the zoo each day) and 
over a long period (up to eight or more 
hours each day), they represent a significant 
array of stimuli to which the animal can 
respond, and we would expect that the ani- 
mals learn various characteristics of these 
people and change their responses to them 
accordingly. However, behaviours that we 
see directed at unfamiliar people, or which 
appear to be responses to them, can mostly 
only be inferred to be the result of learning. 
Firstly, we are by no means sure what the 
baseline behaviours prior to learning about 
unfamiliar people should look like. 
Comparison with free-living animals can be 
helpful, but these animals too have almost 
certainly come into contact with unfamiliar 
people previously, possibly in a way which is 
quantitatively and qualitatively different 
from what happens in the zoo. Secondly, as 
far as we are aware, no learning experiments 
have taken place in zoos in which unfamiliar 
people constitute the independent variable, 
so although we see what appear to be 
learned responses to the presence of people, 
we have not seen the process which leads to 
those responses. Thus it is possible that 
some of the responses or discriminations 
that we see are unlearned species-typical 
behaviours; an example is the way in which 
mangabeys direct different responses to 
male and female members of the viewing 
public, referred to in Section 9.2. To what 
extent they are the result of learning is 
potentially important, both for reasons of 
welfare (e.g. modifying what appear to be 
adverse responses to people in order to 
improve welfare) and of conservation (e.g. 
modifying responses back to a more ‘wild- 
type’ condition in animals which are due for 
release into the wild). 

Keeping this in mind, we can list some of 
the behaviours that we are likely to see ani- 
mals perform in the presence of unfamiliar 
people at the zoo, together with our infer- 
ence about the learning process which has 
resulted in these (Table 9.2). Few of these 
have been studied systematically, and none 
has been studied as a learning process. 


Table 9.2 Behaviours we might see zoo animals 
perform in the presence of unfamiliar people, 
and our inferences about the learning processes 
which have resulted in them. 


Inferred learning 


Behaviour observed process 
Getting used to people; Habituation 
ignoring people; taking little 

or no notice of people. 

Soliciting food from people; Classical 
attempting to interact with conditioning 
people; using people as a 

source of positive stimulation 

and potentially ‘enrichment’ 

Avoidance of people and Operant 
exposed public areas; hiding; conditioning 


increasing aggression. 


Behaving differently to different Discrimination 
categories of people: keepers vs learning 
visitors, men vs women, children 

vs adults, etc. 


9.3.1 Learning to Disregard Visitors 


It is widely assumed that animals disregard 
zoo visitors and anecdotally most of us have 
noticed that many animals in zoos appear to 
take no notice of us as we walk past, or stand 
watching them. So we should ask whether 
animals in zoos really do disregard visitors, 
and if so, whether this is due to learning. A 
number of empirical studies have investi- 
gated zoo animal responses to the mere pres- 
ence of people, as well as their responses to 
visitors who are noisy, active, or who attempt 
to interact with the animals. Several of these 
have recorded little or no responsiveness to 
people. For example, Choo et al. (2011) found 
that orangutans (Pongo pygmaeus) at 
Singapore Zoo did show some changes in 
behaviour in response to the presence and 
behaviour of the public, but that these 
changes were much less severe than expected, 
which they suggested could be due to habitu- 
ation to people. Similarly, Sherwen et al. 
(2014) found no change in their measures of 
meerkat (Suricata suricatta) responses to 
visitors after the visitors had been asked to be 
less noisy, and again suggested habituation as 


a possible reason. Burrell and Altman (2006) 
reported that the cotton-top tamarins 
(Saguinus oedipus) they were observing were 
moved by the zoo from a naturalistic walk- 
through exhibit to smaller enclosures pre- 
cisely because they were becoming habituated 
to the public. And several studies have shown 
no change in the activity of felids when visi- 
tors are present compared to when there are 
no visitors (e.g. O’Donovan et al. 1993; 
Margulis et al. 2003). So it does appear to be 
the case that some animals in zoos disregard 
visitors; or at least do not show a change in 
behaviour when visitors are present. Is this 
due to habituation? 

Habituation is usually defined as ‘the rela- 
tively persistent waning of a response as a 
result of repeated stimulation which is not 
followed by any kind of reinforcement’ 
(Hinde 1970). Of course, outside of the labo- 
ratory it is often difficult to know exactly 
which stimuli the animal is habituating to, so 
in these situations we sometimes find a 
somewhat different definition. For example, 
in the context of habituating wild primates 
for research purposes, Tutin and Fernandez 
(1991) define habituation as ‘the acceptance 
by wild animals of a human observer as a 
natural element in their environment; and 
this kind of definition by outcome rather 
than by process is probably more like the sort 
of thing we mean when we consider that zoo 
animals might habituate to members of the 
public. The general idea, though, is that 
through repeated unreinforced exposure to 
zoo visitors the animals eventually lose 
behaviours such as fear responses to people, 
visual monitoring, avoidance, or startle 
behaviours. Some of the evidence, then, sup- 
ports this suggestion, but there are a number 
of studies which nevertheless show that zoo 
animals do indeed respond (often adversely) 
to unfamiliar people (Hosey 2000, 2013). 
There are at least two explanations that we 
can put forward to account for this apparent 
inconsistency. One is that habituation has 
occurred, but incompletely, so the response 
to the stimulus of unfamiliar humans is still 
there, but at a lower intensity. In a study of 
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cotton-top tamarins, for example, Glatston 
et al. (1984) found that animals that had 
previously been off-show still displayed 
heightened adverse responses to the public a 
year after being transferred to an on-show 
enclosure. The other is that unfamiliar 
humans actually represent an array of stimuli 
to which animals habituate at different rates. 
This might help explain why some animals 
respond more to visitors who, for example, 
are noisy than those who are quiet (Quadros 
et al. 2014), if we postulate that habituation 
to mere presence of people occurs more 
quickly than habituation to visitor noise. We 
also sometimes see what appears to be disha- 
bituation: adverse responses to the public in 
an unusual situation in animals, which other- 
wise largely ignore visitors. For example, 
cheetahs (Acinonyx jubatus) at Fota Wildlife 
Park only showed responses on the few occa- 
sions when visitors came within the bound- 
ary rail (O’Donovan et al. 1993). 

Habituation in zoo-housed animals has 
been studied with respect to responses to 
environmental enrichment (e.g. Anderson 
et al. 2010) and husbandry and veterinary 
procedures (e.g. Calle and Bornmann 1988; 
Phillips et al. 1998), but not apparently as a 
response to zoo visitors. An analogous situa- 
tion to zoo animals repeatedly encountering 
visitors is wild-living animals encountering 
researchers and tourists, which has appar- 
ently led to habituation in species as diverse 
as brown bears (Ursus arctos) (Herrero et al. 
2005) and Tibetan macaques (Macaca thi- 
betana) (Matheson et al. 2006) at tourist 
sites. Indeed, wild populations are often 
deliberately habituated by researchers as an 
aid to performing the research (Williamson 
and Feistner 2011), as it increases the visibil- 
ity of the subjects, permits better identifica- 
tion of individuals and their relationships 
with each other, and reduces any effects 
observers might have on natural behaviour 
(Goldsmith 2005). We might consider that 
habituation of zoo-housed animals should be 
encouraged for much the same reasons, but 
before making any such recommendations 
we need more information about the costs of 
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habituation. In wild-living populations the 
costs to the animals include increased risk of 
disease transmission from people, and gener- 
alisation of the habituation by the animals to 
other people, rendering them vulnerable to 
hunting or other human threats (Goldsmith 
2005; Williamson and Feistner 2011). It is 
also unclear how habituation impacts on 
other aspects of the animals’ welfare. Faecal 
cortisol levels in wild-living capuchins 
(Cebus capucinus) (Jack et al. 2008) and 
gorillas (Shutt et al. 2014) are more elevated 
in habituated than non- or less-habituated 
groups, implying that the process of habitua- 
tion causes some stress to the animals. 


9.3.2 Learning to Use Visitors 
as a Source of Stimulation 


Amongst the studies of how animals in zoos 
respond to members of the public, a small 
number show results which can be inter- 
preted as implying that the animals obtain 
some kind of stimulation from their interac- 
tions with visitors. There are also anecdotal 
accounts of animals inventing ways of inter- 
acting with visitors, sometimes to the visi- 
tors’ detriment. All of these suggest that 
human contact can in some circumstances 
be enriching for these animals. In principle 
there is no reason why HAI could not be an 
enrichment for captive animals (Hosey 2008; 
Claxton 2011), and some studies show that 
increased interactions with familiar people 
can be viewed this way (e.g. Baker 2004; 
Carrasco et al. 2009). To what extent the 
responses to the public can be regarded as 
enrichment is a moot point, given that these 
observations are not usually part of a planned 
enrichment programme, and interpretation 
of the behavioural change is often a post hoc 
explanation rather than a predicted change. 
Fifty years ago Desmond Morris gave 
examples of animals at London Zoo incorpo- 
rating zoo visitors into their activities, and 
interpreted these as efforts by the animals to 
add stimulation to an otherwise boring life in 
the zoo (Morris 1964). These included bang- 
ing and stamping on the ground, apparently 


to attract attention; directing urine and 
faeces at visitors; and behaviours such as 
soliciting touch, and then biting the toucher. 
In the 1960s the chimpanzees at Chester Zoo 
apparently became proficient at throwing 
clods of earth at people (Morris and Morris 
1966). It is tempting to believe that these 
apparent efforts to enliven a boring life in 
unstimulating enclosures are no longer seen 
in modern zoo enclosures, but we actually 
have no idea if that is the case; in fact, throw- 
ing faeces at visitors increased in a male 
hamadryas baboon (Papio hamadryas) in a 
Brazilian zoo after transfer from a small tra- 
ditional cage to a larger more naturalistic 
enclosure (Bortolini and Bicca-Marques 
2011). Additionally a chimpanzee at Furuvik 
Zoo reportedly stored stones as future mis- 
siles to throw at visitors (Osvath 2009). 

There are rather more benign ways in which 
zoo animals learn to interact with visitors. 
One is to solicit food. At Mexico City Zoo, Fa 
(1989) found a significant positive correlation 
between the time that captive green monkeys 
(Cercopithecus sabaeus) spent feeding on sup- 
plemental food thrown in by visitors and the 
number of visitors. Chimpanzees at Chester 
Zoo interact with visitors, and sequences of 
interactions can develop between them, in 
which begging for food is common, and which 
sometimes culminate in the chimps being 
offered food (Cook and Hosey 1995). Begging 
for food is well known in bears, where the 
behaviour appears to be linked to the display 
of stereotypies (Van Keulen-Kromhout 1978; 
Montaudouin and Le Pape 2004). 

None of these behaviours would be 
regarded as enrichment in terms of our mod- 
ern understanding of the term, and yet the 
fact that the animals have learned to do these 
things suggests that there is something 
rewarding about performing them. To that 
extent they can be viewed as conditioned 
responses, although it has also been sug- 
gested, at least in the case of food begging by 
primates, that they may be referential, inas- 
much as they indicate an understanding by 
the animal of how they influence the behav- 
iours of others (Gómez 2005). Nevertheless, 


the reinforcers for acquiring these behav- 
iours are presumably the stimulating effect of 
seeing the human response to the behaviour 
(after, for example, having faeces thrown at 
them), or else the occasional piece of food. 
There are a couple of reports, however, where 
the animal appears to seek interaction with 
unfamiliar people for its own sake; in other 
words, the HAI is itself reinforcing. 

One example is a long-billed corella 
(Cacatua tenuirostris) named Claude at 
Adelaide Zoo. On busy days (weekends or 
public holidays) he spent 90% of his time at 
the front of the enclosure, and showed behav- 
iours that he didn’t show, or rarely showed, 
on quiet days (weekdays), such as face-to- 
beak contact, vocalisation in words, and ori- 
enting towards human visitors (Nimon and 
Dalziel 1992). The authors concluded that 
the presence of people was reinforcing for 
Claude. Another example is a female gorilla 
(Gorilla gorilla graueri) named Isabelle at 
Antwerp Zoo, who, unlike the other gorillas 
in the group, stayed close to the viewing win- 
dow when visitors were present, and 
appeared to seek eye contact and mimic the 
opening and closing of the mouth during 
speech (Vrancken et al. 1990). In both of 
these examples the animals were reared in a 
human-centred environment, with the 
corella being a former pet and the gorilla 
having been hand-reared, and we can specu- 
late that learning an attraction to a familiar 
human has become generalised to include 
unfamiliar people. 

If the opportunity for interactions with 
people can indeed be reinforcing for animals, 
we might expect to see the most profound 
evidence for it when the interactions are 
direct, rather than indirect. Unfortunately 
there is very little empirical evidence to 
inform us on this. Goats and pigs in a petting 
zoo didn’t appear to find grooming by the 
public enriching (Farrand et al. 2014). 
Bottlenose dolphins Tursiops truncatus, on 
the other hand, have been reported to 
increase their play behaviour after interac- 
tion sessions in which people get in the water 
with them and touch them (Trone et al. 


9.3 Unfamiliar People 


2005), and after shows (Miller et al. 2011), 
which can be interpreted as a positive stimu- 
lating effect of HAI on the animals. 


9.3.3 Learning to Avoid Visitors 


A possible consequence of large naturalistic 
enclosures is that the animals they house 
become less visible to the public. Since ani- 
mals are what the public come to the zoo to 
see, lack of visibility of those animals is a 
potential problem, which zoos try to address 
in a way that doesn’t compromise animal wel- 
fare (Bashaw and Maple 2001; Kuhar et al. 
2010). This lack of visibility might be a result 
merely of the size and topography of the 
enclosure, and thus could be independent of 
animal behaviour, or because the animals pre- 
fer certain locations independently of visitor 
presence. But it might also occur because ani- 
mals have learned that they can hide from 
visitors, and thus avoid the more stressful 
aspects of visitor presence and behaviour. 
Gorillas at Atlanta Zoo, for example, appear to 
have a preference for particular types of struc- 
ture, and if these structures are in less visible 
parts of the enclosure, then the animals also 
are less visible (Stoinski et al. 2002). Indeed, 
alternation of gorillas between a familiar and 
an unfamiliar enclosure increased their visi- 
bility in the unfamiliar enclosure (Lukas et al. 
2003). Decreases in adverse responses to zoo 
visitors do occur when animals are transferred 
from small ‘traditional style’ to larger more 
naturalistic enclosures (Ross et al. 2011), but 
there appears to be no particular evidence that 
this occurs because the animals are choosing 
to be less visible. Furthermore, animals in 
free-range may be more visible, though this 
does appear to be dependent upon the species 
(Sha et al. 2013; Schafer 2014). They are, how- 
ever, presumably learning something about 
visitors, or perhaps about how much choice 
they have about just how visible and interac- 
tive they can be. 

There is some limited support for the latter 
interpretation from studies of direct HAI. 
Undesirable behaviours shown by sheep and 
goats towards people in a petting area 
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reduced when the animals were provided 
with a retreat space (Anderson et al. 2002); 
similarly, use of a retreat space by dolphins 
Delphinus delphis in a swim-with-dolphins 
programme increased when people were in 
the pool (Kyngdon et al. 2003). In these cases 
the animals appear to have learned that the 
retreat space offers them refuge if they don’t 
want to interact with humans. 


9.3.4 The Changing Nature 
of Visitor Interactions with Animals 


Visitors are increasingly interacting with 
zoo animals at an ever more intimate level 
with the widespread uptake of interactive 
educational experience (IEE), often referred 
to as encounters. Though there is a high 
degree of variation between IEE offered 
between zoos and with different animals, 
they typically include some, if not all of the 
following characteristics: animals and unfa- 
miliar people are brought into close proxim- 
ity; often in off-show areas where unfamiliar 
people are not usually allowed to go; during 
times when the zoo would otherwise be 
closed; and often animals are encouraged to 
interact with these unfamiliar people 
(Figure 9.2). The advent of these encounters 


have required that animals learn a new set 
of conditions under which they might be 
expected to interact, be in close proximity 
with and/or assume otherwise ‘normal’ 
behaviour in situations where previously 
only familiar people would be present. To 
date, we know very little about the impact 
of these encounters on the daily behaviour 
and welfare of the animals taking part. For 
animals managed within education pro- 
grammes, these conditions might be consid- 
ered normal (reviewed Chapter 10); for 
example ambassador animals are often 
trained to expect interactions with unfamil- 
iar people in unfamiliar and potentially 
unexpected circumstances. Data have been 
published about the methods used to habit- 
uate or train animals to engage under these 
conditions (again see Chapter 10). For 
example, animals might be provided with 
food to encourage them into proximity with, 
or into spaces near, unfamiliar people. 
These interactive educational experiences 
provide learning opportunities which might 
require that the animals either expand their 
categorisation of people, or the areas of 
their enclosure and times of day when they 
might be expected to interact or be active in 
the presence of unfamiliar people. 


Figure 9.2 An illustration of a paid interaction available for zoo visitors, with Sumatran tigers (a) and the same 
animals initiating an interaction with their keeper (b). Source: (a) Vicki Melfi; (b) Sheila Roe. 


9.4 Discussions/Conclusions 


In summary people provide many learning 
opportunities for animals in zoos, whether 
these are associations learnt as a conse- 
quence of direct or indirect interactions. 
Unfortunately there are limited published 
empirical data detailing the diverse and 
abundant familiar HAI we know to occur in 
zoos; instead the field is mostly populated 
with data from visitor studies. It seems 
likely that zoo visitor—animal interactions 
are different depending on the context in 
which they occur. Much of the research in 
this area has occurred at ‘stand and stare’ 
exhibits and has been shown to have mostly 
negative ramifications. Though the impact 
of zoo visitor—animal interactions during 
the large variety of other potential HAI 
offered by zoos, from feeding events to 
interactive educational experiences, is less 
well studied. Most surprisingly, the ubiqui- 
tous interactions offered by zoo profes- 
sionals to the animals in their care have 
been overlooked completely; with the 
exception of a handful of studies, which 
suggest these interactions offer positive 
learning opportunities. 

We have limited our scope in this chapter 
to the categorisation of familiar and unfa- 
miliar people, but it is likely that some ani- 
mals are able to conduct much more 
sophisticated discriminations within these 
categories. As researchers it is unsurprising 
that we feel more research is necessary in 
this area! We feel it would not only provide 
interesting insights in the field of cognition, 
but also provide vital information which 
would facilitate evidence-based zoo animal 
management. It would be particularly inter- 
esting and helpful to have better insight into 
the degree to which different species are 
able to discriminate between different cate- 
gories of people. Cognitive discrimination 
tasks have been largely dominated by pri- 
mates, though there is sound research on 
birds in this area. Zoos of course maintain 
many different species and so better under- 
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standing whether other taxa and species are 
able to discriminate between familiar and 
unfamiliar people is crucial. From the lim- 
ited cognitive research undertaken so far on 
the forgotten taxa, fish, and reptiles have 
been observed to show cognitive complexity 
(see taxa specific boxes by Burghardt and 
Brown in this book) which might lead us to 
suspect that these taxa too are sensitive to 
the different people in their lives. Our work- 
ing model (Hosey 2008) predicts that famil- 
iar people are preferred over unfamiliar 
people, but we need to remember that these 
forgotten taxa may perceive the world dif- 
ferently from other taxa. For example, pro- 
viding scincid lizards Eulamprus heatwolei 
with a novel environment, which is often 
considered a positive change from a mam- 
mal centric view and indeed incorporates 
many activities performed under the 
umbrella of environmental enrichment, was 
observed to elevate cortisol levels and 
breathing rates denoting stress (Langkilde 
and Shine 2006). Taking this research to a 
whole new level might include investigating 
the impact of dyadic interactions between 
people and their ramifications for animals; 
and what animals might learn from these 
dyadic human relationships and the impacts 
they might have on zoo animal manage- 
ment. For example, there are numerous 
anecdotes, which can also be considered as 
an area rich in research ideas, that zoo ani- 
mals learn the outcomes of interactions 
between people in their environment and as 
a consequence attend to these people differ- 
ently. For example, animals ignoring cues 
provided by one person whilst another is 
present; ignoring a keeper when the curator 
is present unless the curator supports the 
keepers cues, either to the keeper or the ani- 
mal. If indeed the relationships between zoo 
staff can be understood by the animals and 
impacts on their management that really 
would necessitate some changes in our per- 
ception of the cognitive abilities of the ani- 
mals we care for, as well as our conduct and 
behaviour with our colleagues. 
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Elephant Training in Zoos 
Greg A. Vicino 


Training is deeply embedded in the culture 
of zoo elephant care. It would be unthinka- 
ble, at least in the United States, to house 
elephants in zoos without relying heavily on 
training to care for them. In fact elephants 
remain the only zoo animals in the United 
States for which accreditation standards spe- 
cifically mention and evaluate training meth- 
ods and outcomes (Association of Zoos and 
Aquaria 2018). Although the training of zoo 
animals is now commonplace, it is the spe- 
cific details involved in elephant training that 
make it perhaps one of the more unique, and 
arguably, necessary paradigms in the captive 
management of any species. 

The size and power of an adult elephant in a 
zoo setting is quite simply the most basic 
explanation as to why training is crucial for 
the effective management of the species. From 
the most basic need of shifting an elephant 
(moving it from one location to another), to 
the more complex need of medical manage- 
ment such as wound treatment and pregnancy 
monitoring, in which anaesthesia carries a 
high risk (Fowler et al. 2000). Daily husbandry 
routines with zoo elephants often involve a 
high level of training, and as long-lived spe- 
cies, this can serve not only to provide mental 
stimulation, but also to aid in the medical 
management of ailments associated with old 
age. Training zoo elephants can serve as a 
proxy for the problem solving challenges they 
would face in the wild by providing them with 


the ability to control the outcome of a situa- 
tion through behaviours that are beneficial to 
them. Perhaps the most logical argument is 
simply that elephants in zoos often face a myr- 
iad of conditions that would not exist in the 
wild, some of which the outcomes must be 
facilitated by humans. Elephant training in 
zoos continues to evolve and some validated 
measures of positive welfare have been associ- 
ated with training. For example, Greco et al. 
(2016) found a negative correlation between 
the time an elephant spent demonstrating 
stereotypic behaviour and the time they spent 
in the presence of human caretakers practic- 
ing positive reinforcement training; essentially 
suggesting that the more time spent training 
the elephants, the less stereotypies they per- 
formed. Training zoo housed elephants, 
remains a fundamental part of elephant hus- 
bandry and will continue to advance in line 
with our knowledge of how best to care for 
this species. 

The past two decades have seen a monu- 
mental shift in zoo elephant care, most nota- 
bly characterised by the influence of positive 
reinforcement training and the concept of 
protected-contact. Within the basic frame- 
work of training methods, positive reinforce- 
ment is a method of operant conditioning in 
which desired behaviours (as a response to a 
trainers cue) are rewarded when successful 
(Daugette et al. 2012). That definition in 
this context serves to differentiate from the 
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former method of training most commonly 
associated with elephant management, posi- 
tive punishment. Positive punishment domi- 
nated elephant management in the first few 
centuries of human-elephant relationships 
and relies heavily on applying aversive stim- 
uli to the animal following the failure to exe- 
cute a behaviour on cue (Hockenhull and 
Creighton 2013). The comparable efficacy, 
reliability, and practicality of these opposing 
methods are well documented (Ramirez 
1999), and simply defining their role in the 
history of elephant training should suffice in 
this context. The term ‘protected-contact’ 
(see Figure B1.1) is the opposite of ‘free-con- 
tact’ (see Figure B1.2) and they both serve as 
a descriptor of the degree to which humans 
and elephants share, or do not, the same 
space. Protected-contact requires that 
human and elephants are always ‘protected’ 
from one another by a barrier (bars, or bol- 


lards), and has become assumed as a part of 
positive reinforcement due to the nature of 
the physical arrangement. Free-contact is 
however, the contrary, with elephants and 
humans sharing the same space, and typically 
requires a positive punishment training 
method. The argument for shifting paradigms 
is that protected-contact is based on trust and 
motivation (as an elephant can simply walk 
away without punishment or reward), 
whereas free-contact requires a dominant/ 
submissive relationship. Proponents of free- 
contact argue that they would be unable to 
care for an elephant properly if it was up to 
the elephant to choose to participate in a 
treatment that may be uncomfortable. 
Proponents of protected-contact and positive 
reinforcement training consider the efficacy 
of treatment improved by not only adding 
choice, but also by establishing a trusting 
relationship that is reliant on reward for 


Figure B1.1 An example of how keepers can provide foot care for elephants Elephas maximus within a 
protected management regime. The degree to which the contact between animal and keeper is restricted in 
protected-contact can vary, in this illustration, physical contact between elephants and keepers is still available 
to both parties. Source: Jeroen Stevens. 
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Figure B1.2 An example of how keepers can perform husbandry tasks within a free-contract management 
regime; free-contact is denoted by the animal and keeper sharing the same physical space as one another. In 
this situation, a young elephant is being washed by their keeper. Source: Jeroen Stevens. 


participation (Ramirez 1999). The fundamen- 
tal principles of these training methods are 
based in deep-rooted training doctrine and 
certainly have results-based arguments on 
both sides. Moreover, it is becoming decreas- 
ingly favoured by the public to accept a 
method that is based on punishment rather 
than reward. 

Another, more noticeable, shift in zoo 
elephant training has been the slow and 
deliberate decline in elephant shows or pres- 
entations of trained elephants demonstrating 
behaviour unrelated to medical manage- 
ment or husbandry. Twenty years ago, most 
American zoos that housed elephants had at 
least one scheduled presentation a day. The 
presentations remained fairly consistent, 
highlighting the strength (for example, haul- 
ing logs or lifting weights), agility (for exam- 
ple, standing on two legs or sitting), balance 
(for example, standing on small platforms), 
and the relationship with the trainer. Often 
these shows shared information about natu- 
ral history, the elephant’s unique physiology, 
and emphasised the intelligence and tracta- 
bility of the species. For many guests this was 
the first time they were exposed to elephant 
training in a zoo environment, however, on 


the surface they were not much different from 
the elephant demonstrations in circuses. Once 
positive reinforcement and protected-contact 
became the norm these demonstrations either 
disappeared from zoos or were replaced with 
conservation oriented presentations high- 
lighting the plight of wild elephants. Many 
elephant training programmes have gone as 
far as to remove the word ‘No’ from the train- 
ing jargon. This is not to avoid the anthropo- 
morphism of the communication system, but 
to remind the trainer that elephants don’t 
need to understand what they can’t do, but 
what they can do. This paradigm shift has us 
looking more towards the decisions elephants 
in zoos can make for themselves and less 
about how we dictate those decisions, with an 
increasing focus on allowing these animals 
some choice within their environment. 

Of course as with other zoo animal training 
programmes, elephant management takes an 
almost unprecedented amount of collabora- 
tion and cooperation between trainers, man- 
agers, medical staff, and researchers. Robust 
and effective training programmes open up 
the possibilities for elephants to partici- 
pate in their own care at a level that could 
someday surpass the objectives and benefits 
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outlined above. Further understanding of 
disease progress and transmission in ele- 
phants will no doubt advance in line 
with advancements in elephant training 
(Magnuson et al. 2017). As will the ability of 
caretakers to probe deeper into the cogni- 
tive capacities of one of the world’s most 
socially complex animals, with an eye 
towards educational outreach (Carey 2018) 
and the proliferation of a conservation ori- 
ented culture amongst zoo visitors. In the 
future, zoo elephants may be trained to rec- 
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Box B2 


Human-Elephant Interactions in Semi-captive Asian Elephants 


of Myanmar 
Khyne U. Mar 


Due to the centuries-old tradition of close 
proximity with humans, captive elephants in 
the range states of Asia are now generally 
recognised as ‘domesticated’ or ‘tamed’ ele- 
phants. In Myanmar, elephants have been 
used in logging practises since around 1800 
where elephants were of great use to British 
imperialists (Saha 2015), especially in the 
construction of roads and railway tracks, and 
transporting goods and people in difficult 
terrain (Bryant 1993). In earlier days, the 
captive stock of timber elephants were 
replenished by capturing wild elephants and 
as a combination of this and breeding from 
them, the numbers of working elephants 
slowly increased in captivity. Alongside this 
rise in the captive elephant population was 
an increase in veterinary knowledge, train- 
ing, and husbandry to help maintain the 
elephants’ health and productivity. Most tra- 
ditional elephant trainers are ethnic minori- 
tiesofKarenandKhamti-Shanwithanin-depth 
knowledge and understanding of the man- 
agement, taming, and husbandry of ele- 
phants (Saha 2015). 

Myanmar is home to the world’s largest 
captive population of about 5500 Asian ele- 
phants (Elephas maximus); the majority of 
which are still working in the timber indus- 
try. Elephants are also used to work in forest 
patrols, tourism, transport, or as kunkies 


(specially trained elephants that are typically 
used to drive wild elephants). Traditionally, 
each elephant has its own mahout (head 
rider; see Figure B2.1) assigned from a young 
age, who cares for the elephant through to 
retirement, who they interact with on a daily 
basis. Timber elephants have been recorded 
to have a lifespan twice that of their zoo liv- 
ing counterparts with an average of 56years 
in the wild compared to 16.9years for zoo 
elephants (Clubb et al. 2008). Furthermore, 
captive-born timber elephants have been 
found to have higher levels of fitness and sur- 
vival compared to their wild-caught counter- 
parts (Mar 2007). 


Management of Working 
Elephants in Myanmar 


Almost 47% of Myanmar is covered in forest, 
representing one of the largest forested coun- 
tries in mainland Southeast Asia. Since 1856, 
Myanmar has applied selective logging, 
called the Myanmar Selection System (MSS), 
where mature trees are selectively harvested 
with a cutting cycle of 30years. MSS uses 
elephants for this process, which is consid- 
ered to contribute to sustainable forest man- 
agement and to maintain biodiversity at the 
logging site (Khai et al. 2016). 
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Figure B2.1 Historically in Myanmar, and other elephant habitat countries, elephants have been managed by 
pairing them when young with a mahout, who is often a young man, with the intention that the pair will 


remain together in perpetuity. Source: Jeroen Stevens. 


At the age of four years, all calves born in 
captivity, and sub-adult elephants measuring 
1.40m (4.6ft) at shoulder height if their age is 
unknown, are weaned and tamed/trained 
during the cool season (November to January) 
(Gale 1974). Typically, trained elephants 
between 5 and 17years are used as baggage 
elephants and their training is continued until 
they get used to the verbal cue, logging/bag- 
gage harnesses, and fettering chains. 
Elephants are classified as fully grown at the 
age of 17years. Two mahouts generally han- 
dle each individual elephant in the work force. 
Any bull in musth and some elephants with 
aggressive or unreliable temperaments are 
assigned an extra mahout who is armed with 
a spear (www.myanmatimber.com.mm). At 
55years old working elephants will retire, and 
spend most of their time roaming and forag- 
ing with one mahout who is assigned to take 
care of their well-being. Some bull elephants 
sire calves during retirement. 

At night working elephants may forage 
unsupervised in the adjacent forests in their 


family groups, where they encounter tame 
and wild conspecifics. The working elephants 
are maintained as mixed herds consisting of 
adult males and females and calves of various 
ages, thus mimicking the social structure of 
wild elephant herds. 

The main characteristic of traditional 
elephant management in Asia, including 
Myanmar, is close contact between man and 
elephant; which has some similarities to free- 
contact in zoos (Mar 2007; Kurt et al. 2008). 
The basic principal is that the animal is con- 
trolled by a handler/mahout through domi- 
nation (Montesso 2010) using negative and 
positive reinforcement to modify behaviour. 


Taming Training 


Historically most elephants used by people 
that were captured from the wild were tamed 
and used as draught animals for various pur- 
poses. The only method that existed to tame 
the freshly-caught animal was to break its 
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spirit, so that they were submissive to 
humans. Wild-caught elephants take more 
time to tame than those born in captivity, 
which is thought to be because of prior neg- 
ative experience with humans. The breaking 
procedure, therefore, undoubtedly incorpo- 
rates stress and compromises the welfare of 
the animal, especially during the first few 
days of taming. In modern times, elephants 
are treasured as flagship species with the 
highest level of international legal protec- 
tion. Many countries now ban wild capture 
of both Asian and African elephants 
(Loxodonta africana) and thus the majority 
of captive elephants in most Asian countries 
are of captive-born stock. Captive-born 
calves grow up ina human-dominated land- 
scape, so are half-tamed from birth, there- 
fore traditional methods of taming are not 
necessary. As trust and mutual affection 
should be the basis of a relationship between 
an elephant and its trainer, the use of hooks 
or sharpened spikes that may traumatise the 
elephant are discouraged. 

The first step in elephant training in 
Myanmar is for the mahout to intentionally 
take the role of an alpha animal within the 
herd. Once the elephant is considered to 
accept the mahout as dominant, evidenced 
by allowing him to ride on the elephant’s 
neck, a trusting and positive relationship 
can then be orchestrated through positive 
interactions. This may take 8-10 years, and 
will include activities such as taking the 
elephant to foraging sites, hand-feeding, 
playing, and bathing. 

About 70-100 four-year old captive born 
calves are trained annually in Myanma 
Timber Enterprise (MTE). Taming training is 
conducted using half-tamed young calves, 
and uses one of three methods: 


1) The crush method (two walls) or one- 
sided crush method (one wall): this has a 
wide safety margin for trainers, but can 
cause injuries to elephants when they 
push against the walls. 

2) The cradle only method: this is consid- 
ered safer for elephants and trainers so is 
preferred. The trainee calf can be moved 
freely in the cradle without injuries, 


except for some skin abrasions due to 
ropes (Oo 2010). 
3) A combination of both crush and cradle. 


The main aim of taming is to train the calf 
to understand and obey common commands 
such as stop, come/move, kneel, laydown, 
and back. It is also intended that they will 
develop a close relationship with their 
mahout. Whilst training of zoo elephants 
aims to support a range of activities, includ- 
ing feeding, exercise, training, and environ- 
mental enrichment (details in Stevenson and 
Walter 2006; Greco et al. 2016), Myanmar 
calf training focuses on desired behaviour 
that is useful in logging in a free-contact situ- 
ation. Based on the calf’s behavioural 
responses to cues a combination of positive 
and negative reinforcement strategies are 
used to coerce them into complying with the 
requested cue, after which, when the desired 
behaviour is performed, they are rewarded. 
Taming can take between 21 and 30 days. 

Adult Myanmar elephants need to be 
trained to accept fetters being put on and 
released, being ridden on the neck and back, 
walking with fetters, kneeling down for 
mounting and to complete requested tasks, 
such as lifting, pushing, and dragging. Most 
of this training is achieved through desensiti- 
sation, where the trainers lessen the negative 
experience to a variety of procedures over 
time. The elephants are trained with serial 
(highly repetitive) exercises. During the 
course of training, the trainer mahouts 
should consider the animals’ instincts and 
biology, but also individual variations in 
these, as they are likely to affect their learn- 
ing abilities (McGreevy and Boakes 2007). 


Conclusion 


The majority of captive elephants in Asia 
undergo a taming procedure before they 
reach adulthood. Advances in animal welfare 
science, along with a deeper understanding 
of the basic needs of elephants in captivity, 
have enabled methods for taming elephants 
to be fine-tuned over the past decade. 
Myanmar captive elephants are not exposed 
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to confinement-specific stressors such as 
restricted movement, reduced retreat space, 
forced proximity to humans, reduced feeding 
opportunities, or maintenance in abnormal 
social groups as seen in zoo elephants but 
they do tend to suffer from work- and 
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Box B3 


Elephant Cognition: An Overview 
Sarah L. Jacobson and Joshua M. Plotnik 


Although elephant behaviour has been 
studied extensively through decades of eth- 
ological field research (Douglas-Hamilton 
and Douglas-Hamilton 1975; Poole 1996; 
Moss et al. 2011), far less is known about 
elephant cognition, especially when com- 
pared to our knowledge of widely studied 
non-human primate cognition (Byrne et al. 
2009; Irie and Hasegawa 2009; Byrne and 
Bates 2011). However, recently, researchers 
studying wild and captive elephants have 
made strides in better understanding the 
social and physical cognition of the family 
Elephantidae, primarily focusing on African 
savanna elephants (Loxodonta africana) 
and Asian elephants (Elephas maximas). 


Sensory Modalities 
of Elephant Cognition 


Investigating the cognition of species that are 
evolutionarily distinct from humans is a 
challenge, as the variability in sensory per- 
spectives across such species must be 
accounted for in experimental design (Plotnik 
et al. 2013). Much emphasis within the field 
of animal cognition has been on the design of 
experiments that rely on an animal's capacity 
for using vision in the decision-making pro- 
cess, probably due to the field’s focus on 
largely visual animals such as primates 
(Tomasello and Call 1997) and birds (Emery 


2006). Two of the first experimental studies 
on elephants addressed their capacity to 
make visual discriminations (Rensch 1957; 
Nissani et al. 2005), but the results indicated 
that their capacity for visual discrimination 
varied across subjects. More recently, a group 
of wild elephants demonstrated their ability 
to classify ethnic groups visually by garment 
colour (Bates et al. 2007). It appears elephants 
can use vision to make decisions, but proba- 
bly not nearly as much as they use olfaction 
and audition (Plotnik et al. 2014). 

Elephants produce many vocalisations 
across a broad acoustic range and have sensi- 
tive systems for detecting these vocalisations 
(Poole et al. 1988; Langbauer 2000; O’Connell- 
Rodwell 2007). Specifically, African elephants 
have demonstrated that they can discriminate 
between familiar and unfamiliar infrasonic 
vocalisations (O’Connell-Rodwell et al. 2007) 
and recognise the vocalisations of individuals 
over distances greater than 1km (McComb 
et al. 2003). African elephants are also able to 
discriminate between ethnicities, genders, 
and ages of humans from vocal cues (McComb 
et al. 2014). Elephants possess sophisticated 
olfactory systems as well (Shoshani et al. 
2006). Studies of elephant olfactory discrimi- 
nation abilities have demonstrated their abil- 
ity to distinguish between ethnic groups 
(Bates et al. 2007) and discrete chemical 
compounds (Rizvanovic et al. 2013; Schmitt 
et al. 2018), to match different odours in a 


Zoo Animal Learning and Training, First Edition. Edited by Vicky A. Melfi, Nicole R. Dorey, and Samantha J. Ward. 
© 2020 John Wiley & Sons Ltd. Published 2020 by John Wiley & Sons Ltd. 


191 


192 


Box B3 Elephant Cognition: An Overview 


match-to-sample paradigm (von Diirckheim 
et al. 2018), and to detect TNT (Miller et al. 
2015). Plotnik et al. (2014) found that Asian 
elephants could use olfactory cues to find 
food and exclude non-rewarding choices, but 
not acoustic cues to find the same food. This 
evidence implies that elephants are using a 
complement of multiple senses to navigate 
their worlds, an important consideration for 
the design of future cognitive experiments. 


Social Cognition 


Elephants are social animals whose complex 
fission—fusion social structure suggests that 
their cognitive abilities evolved to maintain 
strong social relationships (Payne 2003). 
Ethological experiments conducted in popu- 
lations of African savanna elephants have 
greatly informed our understanding of 
the social cognition of this species. From 
these studies, we know that elephants recog- 
nise their social companions’ vocalisations 
(McComb et al. 2003) and odour cues, as well 
as track the location of other individuals in 
relation to themselves (Bates et al. 2008). 
Long-term ethological research has also 
described the level of information exchange 
between individual elephants (Lee and Moss 


1999), and it is assumed that due to their long 
lives and slow maturation, social transfer of 
knowledge is likely, although this has yet to 
be explicitly tested. Distinct socio-cognitive 
abilities have also been tested with elephants 
in more controlled, captive settings. Plotnik 
et al. (2006) demonstrated that elephants 
are capable of mirror  self-recognition 
(Figure B3.1), an ability linked to self- 
awareness and which develops in human 
children concurrently with empathy and 
sympathetic concern (Zahn-Waxler et al. 
1992). This evidence, combined with a study 
revealing that elephants reassure others in 
distress (Plotnik and de Waal 2014), suggests 
a level of social understanding in elephants 
that may be comparable to that of the great 
apes. Elephants are also able to cooperate in 
a complex task in which they must recognise 
their partner’s role to coordinate and retrieve 
food (Figure B3.2; Plotnik et al. 2011). 


Physical Cognition 


Elephants’ physical cognition abilities — their 
knowledge of space, objects, and causal rela- 
tionships — have also been investigated. Their 
spatial knowledge has, for instance, been 
investigated in studies tracking wild elephants’ 


Figure B3.1 TangMo the elephant inspects her mirror image at the Golden Triangle Asian Elephant 
Foundation in Chiang Rai, Thailand. Source: Joshua Plotnik. 
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Figure B3.2 Two elephants cooperate to pull in a table with food rewards at the Thai Elephant Conservation 
Center in Lampang, Thailand. Source: Plotnik et al. 2011; photograph: Joshua Plotnik. 


movements across large distances to perma- 
nent sources of food and water during 
drought (Moss et al. 2011). Several experi- 
ments have reported elephants’ abilities to 
discriminate quantities of food (Irie-Sugimoto 
et al. 2009; Perdue et al. 2012; Irie et al. 2018; 
Plotnik et al. 2019) make summations about 
such quantities (Irie and Hasegawa 2012), and 
understand means-—end relationships (Irie 
and Hasegawa 2012). Unlike many primate 
species, elephants are not widely recognised 
for their tool-use abilities, a characteristic 
thought to be an important component of the 
evolution of physical cognition (Byrne 1997). 
It is possible that elephants’ feeding ecology 
does not require the extractive foraging tech- 
niques leading to tool use in primates and 
perhaps their highly flexible trunk acts as a 
tool instead. Wild elephants have been 
seen using branches for body care such as 
scratching (Chevalier-Skolnikoff and Liska 
1993), which prompted a controlled experi- 


ment with captive Asian elephants. The sub- 
jects were provided with branches and were 
observed modifying them to use as tools to 
swat flies (Hart et al. 2001). Another experi- 
mental study observed elephants blowing 
food to within their reach, which the authors 
argued could indicate the elephants’ use of air 
as a tool (Mizuno et al. 2016). In a demonstra- 
tion of insightful problem solving, one captive 
elephant was also observed using a plastic 
cube as a tool to stand on to obtain out-of- 
reach food (Foerder et al. 2011). 


Implications and Future 
Directions of Elephant Research 


Research on the cognitive abilities of ele- 
phants is important from a theoretical and 
applied perspective. Since elephants have 
evolved similar cognitive abilities to primates 
but have evolved in evolutionarily distant 
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taxa, further comparative research could pro- 
vide important insight on the convergent evo- 
lution of physical and socio-cognitive traits in 
a variety of intelligent species. Future research 
on elephant cognition, however, should focus 
on experimental designs that recognise the 
elephants’ strength in acoustic and olfactory 
tasks so that comparisons can be made with- 
out neglecting the differences in sensory per- 
spectives across species. Information about 
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Box B4 


Marine Mammal Training 
Sabrina Brando 


Training has many benefits for captive 
marine mammals and should be part of a 
professional animal care programme. It facil- 
itates daily and regular management proce- 
dures, and allows for participation in 
research, education and conservation pro- 
grammes. Training and animal learning in a 
broader sense, also offers animals more com- 
plexity in their environment. For example 
choice can be provided to the animals, by 
providing them with different stimuli, like 
photos which represent different toys or 
activities, which they can then choose 
between (see Figure B4.1). Furthermore, 
instead of the trainer making all the decisions 
for the animal, the animal can be trained to 
indicate their preferences. For example, ani- 
mals can be trained to press a lever that has 
been associated with different people or ani- 
mals to indicate who they want to spend time 
with (Adams and MacDonald 2018). This 
technique can also be used for allowing the 
animal to choose a reinforcer (see Figure B4.2) 
(Fernandez et al. 2004; Gaalema et al. 2011), 
enrichment items (Bashaw et al. 2016; Fay 
and Miller 2015; Mehrkam and Dorey 2014, 
2015), or even between enrichment and 
training (Dorey et al. 2015). This box will give 
a short overview of marine mammal training 
examples and opportunities. 

Today many different species of marine 
mammals are trained using positive rein- 
forcement techniques to enable the animals 


to collaborate in their own daily care, (for 
example the treatment of health issues such 
as sea lions and seals trained to accept eye 
drops to treat cataracts: Colitz et al. 2010; 
Gage 2011), in research, education and con- 
servation programmes (for a review see 
Kuczaj and Xitco 2002; Brando 2010). 
Initially the training of marine mammals 
was motivated by the entertainment indus- 
try to present animals performing and par- 
ticipating in movies and TV series. Marine 
Studios (now Marineland) in Florida was 
one of the first ‘oceanarium’ facilities hous- 
ing cetaceans and pinnipeds, starting with 
bottlenose dolphins (Tursiops truncates) in 
1938 (Marineland 2018). The purpose of the 
facility at the time was to film underwater 
footage for TV series and movies. Thus dol- 
phins were trained to preform many behav- 
iours that aren’t seen in the wild, such as 
leaping through a hoop suspended above 
the water or jumping to touch a ball or 
behaviours performed together with the 
trainers, like rides on the back of the animal, 
and jumping over ropes together. In addi- 
tion to these behaviours, the facility also 
displayed natural behaviours such as aerial 
performances including jumps, spins, fast 
surface swims, and summersaults. All of 
these behaviours, whether natural or unnat- 
ural, are trained behaviours shaped by the 
trainers who work with the animals on a 
regular basis. 
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Figure B4.1 Choice can be given to marine mammals in captivity; in this instance the animals had learned that 
they could have a choice between two different objects of activities, which were represented by different 


photos. Source: Sabrina Brando. 


Figure B4.2 Training programmes can be set-up whereby the animal chooses which reinforcer it will receive 
after the successful performance of a behaviour. In this photograph the dolphin is choosing between two 


different ‘buoys’ Source: Sabrina Brando. 


Training Logistics 


Some individual animals and/or species such 
as Steller sealions (Eumetopias jubatus) and 
polar bears (Ursus maritimus) can be dan- 
gerous, and so for the safety of all those 


involved can be trained using protected- 
contact techniques. For example, Steller sea 
lions could be trained using a partially open 
board (see Figure B4.3) that the animal can 
back onto when providing a blood sample 


Box B4 Marine Mammal Training 


Figure B4.3 In situations where animals might be dangerous it can be prudent (and necessary) to train in a 
protected-contact situation; where the animal and trainer are separated in space by a barrier. Source: Robert 


van Schie. 


from their hind flippers. The board gives the 
trainer more time to back away if the animal 
leaves the station or if they turn towards the 
trainer. Some species may require multiple 
trainers that work together during non-pro- 
tected contact with large marine mammals 
such as walruses (Odobenus rosmarus) or 
orca (Orcinus orca) in a way to maintain 
safety. Trainers can therefore watch each 
other whilst training to make sure the han- 
dler does not place themselves between the 
animal and water, which can be a hazardous 
position to be in and potentially provide 
feedback on the training session. 

Acoustic, visual, and tactile cues can be 
used both above and below the water level to 
facilitate a variety of behaviours. The stimu- 
lus chosen should fit with the need of the 
behaviour being trained. For example, acous- 
tic and some visual stimuli can be perceived 
over long distances. Underwater tones such 
as electronic sounds, words and even musical 
instruments can also cue behaviours in pres- 
entations without trainers being visible to the 
spectators. Interactive screens with symbols 
work well, some of which can be activated by 


echolocation, to give an individual the oppor- 
tunity to request preferred reinforcers from 
their trainer (Starkhammar et al. 2007). 

The provision of food for most marine 
mammals is considerably different compared 
to many other zoo-housed species. Most 
species housed in zoos, e.g. bears, elephants, 
primates, parrot, and other species, might be 
given multiple foraging opportunities 
throughout the day. Various means of food 
provisions and distributions are used, like 
scatter feeds, puzzles, or other feeding 
opportunities in the enclosures. Most marine 
mammal species however, such as sea lions, 
seals, and dolphins, obtain almost all their 
food from the trainer’s hand, in training ses- 
sions and presentations, and are therefore 
dependent on successful participation. A 
very small amount of food is given in envi- 
ronment enrichment devices or as frozen 
treats. A ‘free feed’ is a session where no 
behaviours are trained, and the animal is just 
fed a part of the diet. During a ‘free feed’ the 
animals are mostly stationed in front of the 
trainer whilst they are fed the food and these 
sessions are a regular practice in marine 
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mammals care and management. Instead of 
these ‘free feed’ types of sessions, it should be 
considered to have more environmental 
enrichment activities through which food 
can be obtained, through, e.g. foraging or 
cognitive tasks. 


Trainer—Animal Relationship 


Hosey (2008) highlighted the importance of 
positive human-animal interactions within 
zoos, and data from terrestrial mammal (zoo) 
research indicates that positive reinforce- 
ment training acts as a means of positive 
interactions between zoo keepers and their 
animals (Ward and Melfi 2013) and that these 
positive interactions lead to positive haman- 
animal relationships (Ward and Melfi 2015). 
Marine mammal trainers not only focus on 
building relationships based on positive 
interactions and positive reinforcement, but 
will carefully observe animal behaviour and 
preferences, and pay attention to the effect of 
human body language, posture and commu- 
nication on the animals in their care (Davis 
and Harris 2006). The use of fish, play, toys, 
high energy exercises, stroking, and playing 
games such as ‘hide and seek; may all con- 
tribute to building positive relationships 
based on positive interactions. Clegg et al. 
(2015) identified 11 critical components to 
ensure good dolphin welfare, one of these 
being good human-animal relationships and 
was measured using the animal’s response to 
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Conclusion 


As in all animal training, when marine mam- 
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Cognitive Abilities of Marine Mammals 


Gordon B. Bauer 


Scientific studies of dolphins (order: Cetacea) 
and sea lions (order: Pinnipedia) reveal a 
constellation of sophisticated cognitive abili- 
ties, including imitation, learning set acquisi- 
tion, sequence learning, problem solving, 
and concept learning. Manatees (order: 
Sirenia) are the only marine mammal herbi- 
vores and reveal an interesting set of sensory 
processes, although little is known about 
their broader cognitive abilities. These three 
orders of marine mammals consist of many 
species, but cognitive/perceptual studies are 
dominated by only a few, bottlenose dolphins 
(Tursiops truncatus) amongst the cetaceans, 
California sea lions (Zalophus californianus), 
amongst the pinnipeds, and West Indian 
manatees (Trichechus manatus), amongst 
the sirenians. These species are commonly 
found in captivity and therefore are readily 
available for behavioural study. However, it 
needs to be recognised that these orders con- 
tain diverse species from a wide range of 
habitats, which may be associated with dif- 
ferent cognitive characteristics. There is a 
paucity of investigations of cognition in sev- 
eral other marine mammal taxa, including 
sea otters (Enhydra lutris) and polar bears 
(Ursis maritimus), so they are not discussed 
in this review. 

Sensory perception is important for under- 
standing cognition because it constrains the 
type of information an animal has available 
for processing. Also, discrimination learning 
is inherent in the methodology involved in 


behaviourally testing sensory processes, so 
psychophysical reports of sensory detection 
and discrimination imply discrimination 
learning abilities, an important cognitive 
trait. Bottlenose dolphins, hereafter referred 
to simply as dolphins, have exquisite hearing 
abilities including high frequency hearing 
extending well into the ultrasound range 
(Johnson 1967) auditory temporal process- 
ing abilities (Supin et al. 2001), and sensitive 
discrimination of sound amplitude (Au and 
Hastings 2008). Their hearing is integrated 
with sound production to generate highly 
sensitive echolocation abilities (Au 1993). By 
typical mammalian standards, they have 
good visual acuity, although modest com- 
pared to primates. Their underwater and in- 
air vision brackets the United States of 
America’s criterion for legal blindness 
(10arcminutes); somewhat better than 
legally blind underwater and somewhat 
worse in air (Herman et al. 1975). They are 
monochromats (Ahnelt and Kolb 2000) that 
most likely see their world in shades of grey 
(Madsen and Herman 1980) (but see Griebel 
and Peichel 2003 for an alternative view; col- 
our vision based on rod-cone interaction). 
Dolphin sense of touch has been minimally 
investigated (Dehnhardt and Mauck 2008), 
although morphological and physiological 
studies suggest that they are sensitive in the 
facial, cranial, and genital regions (Ridgway 
and Carder 1990). The small size or absence 
of olfactory bulbs suggest that toothed 
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whales, the odontocetes, have minimal or no 
sense of smell, an important path to cogni- 
tion in terrestrial mammals (e.g. Otto and 
Eichenbaum 1992), whilst the presence of 
innervated taste buds and results of psycho- 
physical testing suggest that dolphins may 
have a satisfactory sensitivity for some com- 
pounds, including citric acid (sour), quinine 
sulphate (bitter), and sodium chloride (salty) 
(Kusnetsov 1990; Nachtigall and Hall 1984). 
The baleen whales have better developed 
olfactory bulbs but as yet little is known 
about their chemical detection capabilities 
(Pihlström 2008). 

Dolphins have demonstrated the ability to 
categorise objects in same/different and 
match-to-sample paradigms. They can develop 
learning sets for acoustic stimuli, measured by 
second trial performance on two choice dis- 
criminations, with appropriate training 
(Herman 1980). They form representations of 
objects, not just their perceptual characteris- 
tics. Object representation is illustrated by 
excellent cross-modal matching abilities, for 
example, in which dolphins discriminate 
objects presented visually using a different 
modality, echolocation, and vice versa (Harley 
et al. 1996, 2003; Pack et al. 2004). 

Dolphins can respond appropriately to 
chains of commands delivered by arm ges- 
tures or acoustic signals representing objects, 
actions, or modifiers to guide behaviour. For 
example, ‘surface-pipe-fetch-bottom-hoop; 
led the dolphin to take the pipe on the sur- 
face of the water to a hoop on the bottom of 
the tank when there were a variety of other 
objects in diverse locations (Herman 1986). 
Although there is some controversy over 
whether to describe this behaviour as under- 
standing language, demonstrating semantic 
and syntactic abilities, or more basic rule 
learning, the fact is that the resulting behav- 
iour is complex (Herman 1988, 1989; 
Schusterman and Gisiner 1988, 1989). 

Dolphins can be observed responding to 
hand signals in commercial aquaria, as well 
as in scientific studies, but they can also 
respond to signals delivered on TV or video 
monitors. They can even respond correctly 


to signs when the only stimuli observable on 
the screen are bright balls against a black 
background tracking the pattern of hand sig- 
nals (Herman et al. 1990) and can mimic 
behaviours viewed on a video monitor 
(Herman et al. 1993; Pack 2015). 

Dolphins have excellent mimetic skills in 
both behavioural and vocal domains, an unu- 
sual ability amongst mammals outside of 
humans, although also seen in some birds. 
Dolphins imitate other dolphin phonations, 
trainer whistles, and computer-generated 
sounds (Richards et al. 1984). They mimic 
the behaviour of conspecifics and other spe- 
cies such as humans and seals. They mimic 
behaviour and sounds spontaneously as well 
as under stimulus control by a trainer 
(Herman 2002). 

Bottlenose and rough-toothed dolphins 
(Steno bredanensis) innovate by responding 
correctly to commands to produce new 
behaviours (Pryor et al. 1969). This ability 
has been cleverly used in conjunction with 
imitation to demonstrate the ability to syn- 
chronously perform an innovated behaviour 
with another dolphin (Herman 2002). 
Furthermore, when embedded in a set of 
diverse commands a dolphin can accurately 
do a directed behaviour, imitate the behav- 
iour of another dolphin, or perform a behav- 
iour that it had executed in a previous trial 
(Mercado et al. 1999). The last ability indi- 
cates memory for specific past actions. 

A dolphin can initiate and respond to 
pointing gestures (Xitco et al. 2004) and 
identify objects by eavesdropping on the 
echolocation of another dolphin (Xitco and 
Roitblat 1996). The ability to mimic behav- 
iour, initiate and respond to pointing, and 
eavesdrop all suggest ways that dolphins can 
share information about their environments 
with conspecifics. They can also use tools for 
foraging in natural environments (e.g. sponge 
fishing) (Mann et al. 2008; Smolker et al. 
1997) and solve problems to gain food 
rewards using tools in captive settings. For 
example, Gory (reviewed in Kuczaj and 
Walker 2006) reported that dolphins learned 
observationally to drop four weights (tools) 


into an experimental apparatus to release a 
fish reward. The dolphins also exhibited 
planning as demonstrated by the fact that 
when the weights were moved a long dis- 
tance away from the apparatus, they col- 
lected up to four or five weights at a time in 
contrast to picking up only one weight at a 
time and dropping it into the apparatus when 
the weights were close. 

Overall, bottlenose dolphins display a 
complex array of cognitive abilities that 
would be important to investigate in other 
toothed-whale species. Pinnipeds, primarily 
the California sea lion have been studied on 
many similar tasks with similar results, as 
described below (see Figure B5.1). 

Pinnipeds have good underwater and in-air 
visual acuity (Schusterman 1972), hearing 
sensitivity extending into the ultrasonic range 
(Cunningham et al. 2014), and modest sound 
localisation (Supin et al. 2001). Although they 
do not have echolocation, they have exquisite 
active touch (discrimination of shapes) and 
passive touch (detection and following of 
hydrodynamic stimuli) abilities, using the sen- 
sory hairs (vibrissae) on their faces (Dehnhardt 
and Mauck 2008), which probably helps them 
navigate. Pinnipeds can also discriminate 
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saline gradients, which could serve as an effec- 
tive navigation tool. They demonstrate abili- 
ties to categorise objects in match-to-sample 
(MTS) and oddity paradigms and acquire 
learning sets (learning to learn) (Schusterman 
and Kastak 2002). They have been trained 
successfully in artificial ‘language’ sign 
sequences, similar to those demonstrated by 
dolphins (Schusterman and Kastak 2002). 
They are also flexible vocal learners with at 
least some capacity for vocal imitation 
(Reichmuth and Casey 2014). Schusterman 
and colleagues have engaged in comprehen- 
sive studies that demonstrate that sea lions 
can be trained to develop a concept of stim- 
ulus equivalence (Schusterman et al. 2000), 
ie. categorisation of dissimilar stimuli, 
which is important in understanding cogni- 
tive and social concepts. These concepts can 
be developed in MTS procedures, which 
pinnipeds readily acquire and maintain. For 
example, a sea lion has been shown to 
remember an MTS task with no loss of accu- 
racy after 10 years (Reichmuth Kastak and 
Schusterman 2002). 

The primary focus of captive behavioural 
research of the Sirenia has been the sensory 
processes of manatees. Manatees have poor 


Figure B5.1 Most of our knowledge about pinniped cognitive ability has come from our understanding of 
Californian sealions, Zalophus californianus; as a consequence this species is frequently featured in shows 
which demonstrate their various cognitive skills. Source: Jeroen Stevens. 
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visual acuity, about 20arcminutes (Bauer 
et al. 2003; Mass et al. 1997). Although aug- 
mented with dichromatic colour vision, 
apparently unique amongst marine mammals 
(Ahnelt and Kolb 2000; Griebel and Schmid 
1996; Newman and Robinson 2005). Their 
excellent hearing sensitivity extends into the 
ultrasonic range (Gaspardet al. 2012; Gerstein 
et al. 1999), they have high temporal process- 
ing rates (Mann et al. 2005), good sound 
localisation for broadband sounds (Colbert- 
Luke et al. 2015), excellent tactile discrimina- 
tion of textures (Bachteler and Dehnhardt 
1999; Bauer et al. 2012), and highly sensitive 
detection of hydrodynamic stimuli, aided by 
the vibrissae that cover their bodies (Gaspard 
et al. 2013, 2017; Reep et al. 2011). Although 
formal tests of memory have not been con- 
ducted, memory of experimental procedures 
over a year and memory for navigation routes 
and destinations in the wild (Marsh et al. 
2011; Reep and Bonde 2006), suggest ability 
to retain information over long time periods. 

The marine mammals comprise diverse 
taxa with members only distantly related 
evolutionarily. Their large size makes them 
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Box B6 


The Application of Positive Reinforcement Training to Enhance 
Welfare of Primates in Zoological Collections 


Jim Mackie 


The first record of a primate in a modern, sci- 
entific, zoo is at the Zoological Gardens at 
Regents Park, now known as ZSL London 
Zoo, when in 1835, Tommy the chimpanzee 
arrived and caused a sensation in Victorian 
London. Our fascination with primates in 
zoos has continued ever since, with the first 
chimp’s tea party being held at London Zoo in 
1926. The popularity of these events, and oth- 
ers like them in various zoos, are an indica- 
tion of how much we humans love primates 
but how little we used to understand about 
the cognitive ability and emotional capacity 
of our closest living animal relatives. 

More recently, zoos have been able to pro- 
vide scientists with unprecedented access to 
observe primate behaviour, resulting in 
research projects, especially with great apes, 
that have led to a radical change in the way 
we think about primates, and subsequently 
care for them in captivity. In 1994, one of the 
first studies into the use of operant condi- 
tioning with wild animals was conducted 
with 37 chimpanzees that were trained to 
voluntarily enter crates (Kessell-Davenport 
and Gutierrez 1994). This research, and a 
growing understanding of the potential wel- 
fare benefits of using positive reinforcement 
techniques highlighted by such organisations 
as the International Primatological Society 
(Prescott and Buchanan-Smith 2003), has led 
to major refinement in the management of 
primates in zoos, with an emphasis on using 


cooperative trained behaviours to replace 
more coercive husbandry techniques. 
Nowadays primate training in zoos encom- 
passes a huge repertoire of behaviours as 
diverse as voluntary blood draws, ultrasound 
exams, X-rays and dental care. One recent 
example of this is with orangutan (Pongo pyg- 
maeus) at Waco Zoo Texas (Franklin 2005), 
which incorporated a_protected-contact 
sleeve and positive reinforcement training to 
achieve the goal of voluntary blood with- 
drawal (e.g. Figure B6.1). 

The use of positive reinforcement training 
in primate management has moved on from 
just the great apes to incorporate all types of 
primates. At ZSL London Zoo, keepers have 
trained their aye aye’s (Daubentonia mada- 
gascariensis) to accept a hand injection for 
anaesthetic. The keepers in this instance also 
trained the animals to enter a travel crate to 
go to sleep in comfort before being moved to 
the veterinary theatre for the blood with- 
drawal required to test vitamin D consump- 
tion (Training of nocturnal primates to 
enhance welfare, BIAZA Awards winner 
2018, Christina Stender). Simple medical 
procedures such as X-ray exams, which in 
the past would have been conducted under 
anaesthetic, likely following a manual 
restraint, can now be completed consciously 
and voluntarily using simple operant training 
techniques. A good example of this was with 
a male ring tailed lemur (Lemur catta) at ZSL 


Zoo Animal Learning and Training, First Edition. Edited by Vicky A. Melfi, Nicole R. Dorey, and Samantha J. Ward. 
© 2020 John Wiley & Sons Ltd. Published 2020 by John Wiley & Sons Ltd. 


211 


212 


Box B6 Positive Reinforcement to Enhance Welfare of Primates 


(a) 


Figure B6.1 Examples of how husbandry training can be used to support the provision of veterinary care 
include training for (a) blood sampling and (b) to use an inhaler. Source: Steve Martin. 


Whipsnade Zoo who was trained to present 
his hand onto an X-ray pad for regular exam- 
inations to monitor the healing progress of a 
dislocated finger. At the Smithsonian 
Institute in Washington, USA, not only had 
the adult female orangutan (Pongo spp.) been 
trained to present her body for an X-ray 
exam, but the procedure also included a sta- 
tioning behaviour for her young baby too. 
An early example of the use of training to 
assist with a complex management scenario 
was at the Brookfield Zoo in the USA, where 
positive reinforcement training was success- 
fully used to help reintegrate an orangutan 
mother and infant after a period of hand 
rearing by its human carers. This situation 
arose when the infant and mother had to be 
separated, initially for medical reasons and 
subsequently an absence of nursing. To facili- 
tate early reintroduction a simultaneous 
training programme was initiated for both 
mother and infant (e.g. see Figure B6.2). The 
idea was to train the infant to take a bottle 
feed from keepers through a mesh panel and 
for the mother to accept this process after 
they were reintroduced. The training was a 
success even resulting in the mother present- 
ing the baby to the keepers for bottle feeding. 
The authors of a paper recounting these 


events attribute one of the key reasons for 
the success of the process being due to the 
‘close, trusting relationship’ that developed 
between the mother orangutan and her keep- 
ers (Sodaro and Webber 2000). This was 
something that was not necessarily encour- 
aged in zoos in the late 1980s and perhaps 
should be considered more keenly when 
approaching any primate — keeper interac- 
tions in zoos today, not just during formal 
training sessions. 

Training for husbandry and medical proce- 
dures play an important role in the manage- 
ment of smaller primate groups, with Old and 
New World monkeys and lemurs particularly 
well represented in this field. Many collec- 
tions train simple foundation behaviours like 
targeting, stationing, recall, and crate training 
for transport, which allow more invasive pro- 
cedures such as hand injections for general 
anaesthesia and regular medication such as 
insulin for diabetic animals. At ZSL London 
Zoo a diabetic Sulawesi crested macaque 
(Macaca nigra) was routinely injected with 
insulin and urine collected on a daily basis to 
test ketones. This individual maintained good 
health into old age. 

Another group where training is becoming 
a more established component of daily 
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Figure B6.2 Training young animals can help during times of transition, especially when hand reared infants 
need to be reintroduced to their natal group or a surrogate mother; here an infant Orangutan has been trained 
to stay in a location and open mouth on cue. Source: Steve Martin. 


management is with callitrichids. In Europe 
there has been workshops focusing solely on 
their training and the EAZA (European 
Association for Zoos and Aquariums) calli- 
trichid advisory group has a database of 
information on various successful training 
programmes. Perhaps the most influential 
work on this subject was conducted by the 
Bronx Zoo displaying a remarkable, 17 dif- 
ferent species of callitrichid, with a wide 
range of behaviours trained, including 
ultrasound and stethoscope examinations 
(Savastano et al. 2003). 

The one group of primates in which the use 
of training could be described as developing, 
is with nocturnal primates. With the excep- 
tion of aye aye, of which there are several 
examples of training in the zoo community, 
this group is arguably the most under-repre- 
sented with regards to training programmes, 
and research generally. They are however, 
very well provided for with other areas 
of behaviour-based husbandry, especially 
regarding lighting and behavioural enrich- 
ment. There are obvious reasons for this rela- 
tive lack of inclusion in zoo husbandry 


training. Firstly, the enclosures provided for 
these species tend to be very controlled envi- 
ronmentally and operate on a reverse light 
cycle to enable visitors to observe active ani- 
mals. These environmental controls often 
result in relatively small enclosures, which 
mean that the presence of a zoo keeper can 
result in the animal demonstrating the 
species appropriate natural behaviour of ... 
hiding! At ZSL London Zoo’s Nightlife 
exhibit, the keepers overcame this issue by 
conducting crate training with slender loris 
(loris lydekkerianus) in protected-contact 
conditions. A specially designed crate 
attached to the outside of the enclosure 
meant the animal could choose whether to 
participate and allowed the trainer to add 
reinforcement when the correct behaviour 
criteria was reached. Other nocturnal 
prosimian species trained include Moholi 
bushbaby (Galago moholi), at London Zoo, 
trained for weighing and transportation. 

Of all the groups of animals housed in zoo- 
logical collections, primates are surely the 
best represented of all in terms of training 
for cooperative medical and husbandry 


214 


Box B6 Positive Reinforcement to Enhance Welfare of Primates 


Figure B6.3 Incorporation of training into primate husbandry regimes can lead to various benefits, especially 
those which lead to maintaining and supporting good health. Source: Jim Mackie. 


procedures (e.g. see Figure B6.3). However, 
there is still a considerable way to go with 
certain groups such as the nocturnal spe- 
cies, where the provision of larger enclo- 
sures would enable more comprehensive 
training programmes. Additionally, there is 
increasingly a greater appreciation in the 
zoo community that training does not auto- 
matically equate to improved animal wel- 
fare. Zoo professionals must consider ways 
of giving the animal greater choice and con- 
trol during training sessions, continually 
assessing the welfare potential of each 
training programme. Adding a greater vari- 
ety of behaviours and reinforcers, offering 
the animal greater power to decide when 
and where the training happens, and even 
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Species-specific Considerations: Primate Learning 


Betsy Herrelko 


A chimpanzee (Pan troglodytes) sees a 
banana, a high-value piece of food, high 
above the ground and out of reach. Jumping 
up to reach the banana does not get the 
chimpanzee close enough to grab it, nor does 
trying to hit it with a pole. Over time, the 
chimpanzee gathers items around the enclo- 
sure to stack as a way to get closer to the cov- 
eted item. After much trial and error, boxes 
and a stick were combined to be able to reach 
the food reward. In Wolfgang Kohler’s (1925) 
study of problem solving and tool use, we see 
many instances of learning: an animal chang- 
ing its behaviour as a result of an experience. 

Primates represent the quintessential 
example of animal learning, this is in large 
part because we (humans) are primates and 
are drawn to anthropocentric concepts that 
appear to be similar to us (e.g. Rees 2001). 
We expect them to be smart because we are 
smart. There are risks and benefits of attrib- 
uting human characteristics to animals 
(anthropomorphism), but when it comes to 
the world of cognition and how animals pro- 
cess information, scientists work hard to help 
animal abilities shine through. 

An area of cognition that is regularly 
debated is the concept of building upon 
information learned by those who came 
before them, the ‘ratchet effect’ (Tomasello 
1999). Also discussed as cumulative trans- 
mission, it is presumed to be the reason why 
humans have developed such a complex 


world of processes and industry and other 
primate species have not. Detailed texts 
outlining contributions of primate learning 
literature are available from iconic primatol- 
ogists such as Tomasello and Call (1997), 
Matsuzawa (2001), Lonsdorf et al. (2010), 
amongst others. 

Learning is a part of everything we do; at 
least it should be if we have opportunities to 
experience new things. Mentally stimulating 
challenges need to be appropriately challeng- 
ing (Meehan and Mench 2007), animals need 
to have the tools to solve the problem, be it 
physical tools (as in the Köhler study) or 
mental abilities (e.g. being able to understand 
the rules of a task or what a complicated 
training cue means). We do not want to over- 
whelm or expect too much of an animal 
when we have not done the groundwork to 
prepare them for the task at hand. An impor- 
tant concept in designing opportunities for 
learning success is factoring in animals’ natu- 
ral history, particularly with respect to their 
physical characteristics, sensory abilities, 
and life history. 


Physical Characteristics 


How an animal physically functions in the 
world is key to understanding the way they 
learn. Failed learning may be the result of not 
ensuring the animal has the ‘tools’ to solve 
the problem or because we are simply not 
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asking the right question or using the right 
methods. This is where the physical charac- 
teristics of different primates come into play. 
For example, gibbons (Hylobatidae) were 
thought to be less intelligent than other pri- 
mate species because they were not success- 
ful in performing cognitive tasks in which 
others excelled (e.g. Spence 1937). That is, 
until a scientist modified the task to accom- 
modate the gibbons’ elongated hand (Beck 
1967). When the items were elevated off a 
flat surface, the gibbons were able to learn 
how to participate in the task and correctly 
solve the problem. 


Sensory Abilities 


The ability to respond to sensory signals is 
crucial to the success of any living species 
(e.g. Krebs and Dawkins 1984). For example, 
vervet monkey (Chlorocebus pygerythrus) 
vocalisations can be referential and repre- 
sent objects or events in the world (Cheney 
and Seyfarth 1982); gorillas (Gorilla gorilla 


gorilla) produce distinct, identifying odours 
(Hepper and Wells 2010); and male gelada 
baboons (Theropithecus gelada) indicate 
social status with chest colour (Bergman 
et al. 2009). Vision, in particular, is impor- 
tant for primates, but not all primates see 
the world in the same way (Jacobs 1993). 
Colour vision, whilst helpful for detecting 
ripe fruit (Regan et al. 1998) or palatable 
leaves (Lucas et al. 1998), is different 
amongst primates. Although humans, other 
apes, and Old World monkeys (Catarrhines) 
are trichromatic, colour vision in New World 
monkeys (Platyrrhines) varies with many 
species exhibiting allelic trichomacy, mean- 
ing only females are trichromatic, and is lim- 
ited in prosimians (Strepsirrhines), which 
are mono and dichromatic (Surridge et al. 
2003). The sensory ability of each species is 
linked to the capacity to learn. When we 
consider the strength of an animal’s sense of 
smell and what they can see, or even the nat- 
ural cues they are drawn towards, we are 
designing training methodology to their 


Figure B7.1 Batang and Redd orangutan Pongo pygmaeus travelling from one habitat to another via the 
O-Line, orangutan transit system, at Smithsonian's National Zoo. Source: Smithsonian Institution. 


strengths and increase the likelihood of suc- 
cessful learning. 


Life Experiences 


Primatologists are often asked who are the 
smartest amongst the non-human great ape 
species, but it is an apples-to-oranges compar- 
ison. Scientifically, we know more about chim- 
panzees than any other non-human great ape 
species largely because we have a long history 
of working with them both in the field and in 
captivity. Additionally, the natural history of 
their social structures may impact willingness 
or motivation to participate in learning-based 
activities. Chimpanzees (Kummer 1971), bon- 
obos (Nishida and Hiraiwa-Hasegawa 1987), 
and orangutans (Schaik 1999) live in fission— 
fusion societies where individuals come 
together (fusion) and break apart in different 
groups (fission). All three species are familiar 
with movement in group structure (see 
Figure B7.1). Gorillas, on the other hand, live 
in fairly stable groups, predominantly with a 
single adult male, the silverback (Robbins et al. 
2004). This aspect of great ape natural history, 
i.e. sociality, may explain the motivation 
behind the willingness (or lack thereof) to par- 
ticipate in individually-based cognitive activi- 
ties and it might be that these individuals may 
be more likely to participate in activities if 
alone or away from their group. 

Individual history also plays a role; we know 
that certain personality characteristics self- 
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select for willingness to participate in research 
sessions (Herrelko et al. 2012; Morton et al. 
2013), and it would be reasonable to assume 
that those who have positive experiences par- 
ticipating in cognitive activities would be 
more likely to continue participation in the 
future and vice versa. There is also a differ- 
ence in those with atypical life histories. 
Enculturated apes (e.g. those reared in an 
environment rich with social and communi- 
cation opportunities with humans) appear to 
exhibit better cognitive skills compared to 
their non-enculturated counterparts (Call 
and Tomasello 1996), though the reasoning 
behind it is debated (Bering 2004; Tomasello 
and Call 2004). 


Conclusion 


Learning is something that happens every 
day and can be shaped to improve animals’ 
lives (e.g. captive management) and teach us 
about their cognitive abilities. Adapting 
training and research methodologies used in 
learning activities should be appropriate for 
the species as well as the individual. The 
information provided in this textbox focuses 
on overarching categories and only 
scratches at the surface of primate unique- 
ness. Learning concepts are stable, but can 
become meaningful with additional informa- 
tion. All we need to do to catch a glimpse of 
how they view their world is to pay attention 
to how they experience life. 
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Box B8 


Training Reptiles in Zoos: A Professional Perspective 


Richard Gibson 


Until the turn of the century if you’d asked 
the average reptile keeper in a zoo whether 
they did any training with their animals you'd 
have been lucky not to be laughed out of the 
building. But times are changing. As our 
understanding and appreciation of the intel- 
lectual abilities of reptiles has grown (see 
Burghardt 2013), so too has the incidence 
and breadth of training programmes exploit- 
ing a ‘new found’ (or at least newly recog- 
nised) reptilian aptitude for training. 

That reptiles may quickly habituate to nor- 
mally aversive stimuli has been long appreci- 
ated by many a reptile lover who enjoys 
handling their charges and indeed by the 
less-than-well-behaved visitor to the reptile 
house who discovers, perhaps to their dis- 
may, that banging on the window has little if 
any effect upon the ‘lifeless’ reptile within. 
Such a propensity for desensitisation can be 
put to good use in the presentation of suita- 
bly prepared animals for public displays and 
even contact, and for delivery of veterinary 
procedures including visual inspection, claw- 
clipping, ultrasound examination, and even 
injections and blood draw (e.g. Bryant et al. 
2016; Davis 2006). The addition of operant 
conditioning, employing simple associative 
learning through positive reinforcement 
(most often, but not always, food), greatly 
expands the training possibilities to include 
targeting for transfer between enclosures, 
crating, safe feeding, exercise, and behav- 
ioural enrichment; stationing for veterinary 


work; and trained behaviours for public 
presentations. 

Several zoos and aquariums now routinely 
train tortoises and turtles, crocodilians, and 
many lizards (especially monitor lizards, 
which are widely believed, if not proven, to 
be the most ‘intelligent’ of the lizards) for all 
of the above reasons (see website links 
https://www.cabq.gov/culturalservices/ 
biopark/news/training-with-reptiles, https:// 
maddiekduhon.wordpress.com/2014/08/07/ 
did-you-know-reptiles-can-be-trained, and 
https://nationalzoo.si.edu/animals/exhibits/ 
reptile-discovery-center). The species bene- 
fitting most commonly from this new found 
herpetological husbandry tool are probably: 
the giant Galapagos and Aldabra tortoises 
(Chelonoidis niger and Aldabrachelys 
gigantea respectively) which, owing to their 
enormous weight and strength, are managed 
and manipulated far more effectively through 
training than against their will (see Weiss and 
Wilson 2003; Gaalema and Benboe 2008); 
crocodilians, whose size and potential to do 
harm, require a ‘hands-off’ approach to man- 
agement wherever possible (see Augustine 
2009; Hellmuth and Gerrits 2008); and the 
world’s largest and arguably most charis- 
matic lizard, the Komodo dragon (Varanus 
komodoensis), which has perhaps seen the 
greatest attention to training — indeed, few 
zoos maintaining this impressive saurian do 
so without implementing some degree of tar- 
get and/or stationing training — and as a 
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result, boasts amongst the most notable 
achievements in this field (see Figures B8.1 
and B8.2). For example, several zoos report 
carrying out veterinary procedures on unre- 
strained dragons including nail-clipping, 


Figure B8.1 A conditioned adult Komodo dragon 
Varanus komodoensis receives an unrestrained 
ultrasound scan to assess reproductive condition. 
Source: ZSL. 


Figure B8.2 A sub-adult Komodo dragon Varanus 
komodoensis in a training crate modified to allow 
conscious, unrestrained X-rays and other 
procedures. Source: ZSL. 


injections, and blood-draw from the caudal 
vein, ultrasound examination, ‘stationing’ on 
X-ray plates and weighing scales, and even 
application of a mask for anaesthesia 
(Hellmuth et al. 2012). 

Targeting and desensitisation have been 
put to further use in shifting dragons and 
crocodilians between enclosures, crate and 
crush acceptance, directing feeding, increas- 
ing exercise and enrichment, positioning and 
controlling animals for filming and photog- 
raphy, presentations to zoo visitors, and 
acceptance of a harness to allow walks out- 
side of their enclosure in suitable weather 


(see Figure B8.3). 
Snakes are certainly the most neglected 
reptile group (excluding the tuatara 


[Sphenodon punctatus], the sole survivor of 
the order Rhynchocephalia) in terms of 
active conditioning (though habituation to 
handling is common). Hellmuth et al. (2012) 
mention only two snakes in their appendix of 
examples of reptile training in zoos; the green 
mamba (Dendroapsis angusticeps) and false 
water cobra (Hydrodynastes gigas). However, 
Kleinginna (1970) reported that indigo 
snakes (Drymarchon corias) show a similar 
propensity to operant conditioning as that of 
rats or pigeons tested in similar studies so 
certainly it is not a lack of aptitude for train- 
ing that leaves snakes clinging to the bottom 
rung of the training ladder. 

Nevertheless, there are some inherent 
complications in training reptiles, which 
relate largely to their physiology, one of 
which applies most pointedly to snakes, the 
infrequency of feeding. Most people know 
that most snakes don’t eat every day. Indeed 
some don’t eat for weeks or months at a time 
and when they do it tends to be single large 
meals. Using small titbits to repeatedly rein- 
force behaviour is therefore impractical with 
most species. Training snakes however, 
needn't rely on food rewards and many keep- 
ers report deliberately or incidentally train- 
ing their charges to retreat to the opposite 
end of the enclosure or enter trap-boxes 
(where they are undisturbed) in response to a 
signal, a gentle touch (with a hook in the case 
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Figure B8.3 An adult female alligator focused on her training target. This posture/behaviour allows the chin 
and teeth to be observed for damage. Source: Auckland Zoo. 


of venomous species) or even just the rattle 
of the keepers keys in the door. 

Snakes are not alone in offering food- 
reward related challenges in training. Reptiles 
as a group, owing to their ectothermic physi- 
ology, are highly prone to obesity in captivity, 
either through the wrong quality of food or 
too high a quantity of food. Dieting over- 
weight reptiles is very challenging since their 
highly efficient metabolism uses so little 
energy, and should be avoided at all costs. 
Extra care must therefore be taken to ensure 
that food-based rewards for training are 
carefully calculated as a part of the animals 
overall nutritional intake. 

One way to mitigate the disadvantage 
imposed by irregularity of feeding in some 
reptiles is to consider alternate forms of 
reward. As described above, some snakes 
quickly teach themselves a behaviour which is 
rewarded by access to security and safety — that 
of entering a hide box — and lizards can be 
trained to find environmental shelters on cue 
(Zuri and Bull 2000). Giant tortoises and other 
testudines, may respond well to touch, the 
erect posture of giant tortoises in response to 
a scratch in the right place is well known 


(Bryant et al. 2016; see Figure B8.4), and liz- 
ards and even crocodilians have been reported 
to apparently take pleasure from and seek out, 
human contact; itself a possible form of 
enrichment (Melfi 2013). 

A further challenge in training reptiles, 
intimately linked to their physiology and nat- 
ural history and influencing their diet and 
food intake, is the importance of meeting 
their circadian, seasonal and reproductive 
activity cycles. Being ectothermic, reptiles 
are greatly influenced by climate and their 
interest in training and indeed their ability to 
respond, are dependent upon them being in 
an appropriate physiological state. Correctly 
maintained reptiles experience temperature 
(and other climatic component) variation on 
circadian and annual seasonal cycles. These 
not only impact upon a reptile’s body tem- 
perature and resultant motivation to react to 
stimuli such as training and food, but also 
stimulate a variety of behavioural and physi- 
ological conditions including brumation and 
aestivation, and reproductive cycling (during 
which many species will cease to eat and may 
behave very differently during part or all of 
the reproductive phase). 
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Figure B8.4 Following a period of patting and scratching to encourage the ‘finching’ posture, this adult male 
Galapagos tortoise Chelonoidis nigra is held in position with a target during desensitisation of the neck for 


future conscious blood draws. Source: Auckland Zoo. 


Training reptiles therefore, may not always 
be as straight forward as with endothermic 
‘gas-guzzling’ birds and mammals. Keepers 
should take into account alternate forms of 
communication with their animals and cuing 
beyond traditional auditory and visual. 
Exploiting the extraordinary olfactory abili- 
ties of most reptiles and the sensitivity of 
snakes especially, to non-airborne vibration, 
may provide alternate means of cuing ani- 
mals to particular behaviours. Whilst 
rewards might include access to preferred 
resting/hiding places and favourable bask- 
ing/thermal localities, positive human con- 
tact and, of course, food. 

Training reptiles poses some significant 
challenges but the rewards are well worth 
the effort. Being able to work safely with 
dangerously large crocodilians and lizards 
because food has been disassociated from 
keepers and the animals conditioned to 
allow close proximity, even contact, and 
daily husbandry makes life less stressful 
for keeper and animal alike. Veterinary 


procedures are usually quicker, cheaper (no 
anaesthesia) and far less traumatic, and the 
opportunities to include reptiles in the 
traditionally bird and mammal-dominated 
world of public presentations and trained- 
animal displays are gradually being real- 
ised. These benefits though, are yet to be 
widely appreciated by the broader zoologi- 
cal community. Reptile training is not yet 
the ‘norm’ and traditional ways of thinking 
and keeping take a long time to change. 
Whilst anecdotes of personal experiences 
with reptile training are increasingly com- 
mon, and indeed YouTube and other online 
video sharing websites are peppered with 
films of all manner of scaly animals demon- 
strating variably authentic trained behav- 
iours, publications in the field are hard to 
come by. The zoo reptile keeping industry 
would benefit greatly from a concerted 
effort to generate wider interest and develop 
reptile-specific skills in training through 
dedicated workshops and publications in 
relevant literature. 
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The Learning Repertoire of Reptiles 


Gordon M. Burghardt 


Reptiles have been neglected in research on 
cognition, emotions, sociality, and needs for 
psychological welfare. Yet the picture of them 
as sedentary, impassive creatures operating 
as instinctive machines is rapidly being 
replaced by one that views them as having 
behavioural complexity and plasticity that 
approach, if not rival, what has been found in 
many mammals and birds. Whilst the tradi- 
tional view is partly due to an anthropomor- 
phic tendency to view them through a human 
lens (Rivas and Burghardt 2002), it is also 
true that the scientific community did not 
look closely at their behavioural plasticity 
until recent decades (Burghardt 1977). With 
the advent of ethology and its emphasis on 
the study of the diversity of behaviour and its 
control, a focus on species typical behaviour 
expanded to the behavioural plasticity 
needed to survive in an often changing ecol- 
ogy. We now know that all groups of non- 
avian reptiles behave in fascinating ways, and 
have many traits in common with birds and 
mammals including sophisticated communi- 
cation, problem solving, parental care, play, 
complex sociality, individual recognition, 
and even social learning and tool use (see 
Manrod et al. 2008 for examples). 
Furthermore, turtles, crocodilians, and liz- 
ards have all been shown to be quite adept at 
most traditional learning tasks (Burghardt 
2013; Wilkinson and Huber 2012). The 
secret is to make sure the problems tested 


accommodate their sensory abilities and 
behavioural repertoires. Here I will just men- 
tion a few examples. 

Turtles have been used in studies of spatial 
learning (review in Wilkinson and Huber 
2012). Painted turtles (Chrysemys), sliders 
(Trachemys), and cooters (Pseudemys) have 
been used in many (as far as reptiles go) 
learning studies due to their hardiness in 
captivity, use of visual cues, and trainability 
(Burghardt 1977). Red-bellied cooters 
(Pseudemys nelsoni) can be readily trained to 
climb out of the water and knock over a bot- 
tle for a food pellet (Davis and Burghardt 
2007), and they can retain both the behav- 
iour and discrimination for at least two years 
without any training (Davis and Burghardt 
2012). Given the annual return of females to 
specific nest sites over many years, such 
retained memory is something we suspected 
could occur, but to demonstrate such a skill 
in captivity is an advance and opens up the 
possibility of more refined studies. But excit- 
ing field studies are also ongoing, as in the 
finding that mother aquatic turtles return 
from long distances to where they laid eggs 
on nesting beaches as the eggs near hatching, 
vocally communicate with them, and then 
guide them hundreds of kilometres to feed- 
ing areas (Ferrara et al. 2014). Turtles were 
the first reptiles to be experimentally docu- 
mented as being able to learn from other ani- 
mals solving a problem and thus learn it by 
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observation, if not actual imitation. For 
example, the earliest studies showed that 
they could learn which way to go around a 
barrier to obtain food, or which coloured 
bottle to dislodge to obtain food, by merely 
observing a trained animal (Davis and 
Burghardt 2011; Wilkinson et al. 2010). 
Turtles have also been shown to show con- 
cept formation (respond to darker or lighter 
stimuli, for example, not to the hue of the 
training stimulus) (Leighty et al. 2013). 
Hatchling crocodilians stay with their 
mothers, and perhaps fathers, for months to 
years in ‘créches’ where they are protected 
from predators and follow her on migrations 
to favourable habitats, especially important 
where dry seasons are severe. The agonistic 
behaviour of hatchlings develops early in 
some species and later in others and seems 
tuned to the nature of their territorial and 
social system. They have been observed play- 
ing with objects, coordinating hunting for 
fish, and decorating themselves with sticks to 
attract (and capture) birds, looking for such 
sticks to build their nests (Dinets 2015; 
Dinets et al. 2015). They have the most com- 
plex vocal repertoire of any group of reptiles. 
Their extensive parental care and communi- 
cation skills (visual, chemical, tactile, audi- 
tory) perhaps reflect their close relationship 
with both dinosaurs and birds (Dinets 2013). 
Although difficult to study in laboratory set- 
tings as adults, they have been shown to be 
quite proficient in traditional learning tasks 
including reversal learning (Burghardt 1977). 
Lizards are the largest group of reptiles and 
have diversified in fantastic ways to exploit 
marine, freshwater, arboreal, subterranean, 
rainforest, mountain, and desert habitats. 
For example, lizards learn many kinds of vis- 
ual discriminations, eavesdrop on the warn- 
ing sounds other species give to predators in 
their proximity, show spatial and reversal 
learning (e.g. Leal and Powell 2012), and 
some monitor lizards seem to be able to 
count as well as solve problem boxes with 
one trial learning (review in Burghardt 2013). 
Social learning has been demonstrated in liz- 
ards (Kis et al. 2015). Recently it has been 
documented that incubation temperature 


may impact their learning abilities (Clark 
et al. 2014). Many lizards have complex social 
lives and social organisation including some 
that are monogamous and live in family 
groups (review in Doody et al. 2013). The 
great diversity in lizard ecology, reproduc- 
tion, and sociality suggest that similar cogni- 
tive diversity will be shown. 

Snakes, closely related to lizards, are very 
chemosensory oriented and, lacking limbs 
and, virtually, the ability to hear, cannot be 
tested in many traditional apparatus. Still, 
learning studies with pythons, ratsnakes, 
and gartersnakes, amongst others, show 
they can learn discriminations, modify anti- 
predator behaviour, learn better ways of 
handling prey, etc. Hognose snakes, famous 
for playing ‘dead’ when threatened, monitor 
the gaze direction of ‘predators’ when death- 
feigning, focusing on the eyes themselves, 
not just head orientation (Burghardt and 
Greene 1988). However, there are few tradi- 
tional learning tasks, with the exception of 
habituation (Herzog et al. 1989), in which 
snakes have been successfully trained 
(Burghardt 1977). The work of Holtzman 
and colleagues (e.g. Holtzman et al. 1999) on 
escape learning is a rare exception. Work is 
ongoing in several zoos on using bridging 
and targeting in controlling the behaviour of 
potentially dangerous snakes. Behaviours 
being studied include individualised feeding 
and movements into switch boxes. Snakes 
do rely on chemical cues as well as vision in 
feeding in rather complex ways that suggest 
interesting cognitive abilities that need more 
exploration. For example, multimodal 
matching may be involved in learning about 
noxious prey in plains gartersnakes (Terrick 
et al. 1995). 

It is clear that learning and cognition in 
non-avian reptiles is in a phase of great 
research interest (Matsubara et al. 2017), 
and this box could only mention some of the 
diverse avenues being pursued. Besides, 
species differences, there are also individual 
differences in temperament, sociality, pref- 
erences, decision making and even person- 
ality, which also opens up many research 
questions (Waters et al. 2017). 
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Box B10 


Training Birds from a Zoo Professional’s Perspective 


Heidi Hellmuth 


Birds have been actively trained for bird 
shows in zoos for many decades, but ironi- 
cally the avian taxa lags behind many of their 
animal counterparts in husbandry training in 
zoos. With such a long history of training, 
why are there challenges to training birds for 
veterinary and husbandry needs? There are a 
few possible reasons for this discrepancy. 
Birds in shows tend to be housed individually, 
allowing more control of diet and other stim- 
ulation, which facilitates training. Whereas 
birds housed within the zoo collection 
(exhibit birds) tend to be housed in pairs or 
groups and frequently in mixed-species 
exhibits; social and larger more complex 
housing can all provide distractions during 
training. Some bird show training, especially 
historically, has been based, at least in part, 
on weight management; a birds’ diet (calorific 
content) was dependent on the behaviour it 
performed. An underlying concept was that 
hungry birds would be more motivated to 
take part in training; this technique is no 
longer favoured for most current show bird 
training (Heidenreich 2014). Most exhibit 
birds in zoos have fixed daily diets, deter- 
mined by nutritional content. 

Importantly, the primary consideration that 
dictates the overall management strategy of 
birds, and other animals, in shows, is their 
behaviour, whereas the focus for exhibit birds 
tends to be breeding or visibility to the public. 
Another difference that sets birds apart in 
zoos, and possibly one of the most important, 


are the staff that look after them. Bird show 
staff are hired on the basis of their knowledge 
of animal learning theory and experience of 
training, but historically this has been less of a 
focus for keepers looking after exhibit birds. 
Even now, these skills are not as widely recog- 
nised and focused upon for non-mammalian 
taxa in many zoos. Training birds in zoos 
might seem to be a challenge, due to a (mis) 
perception that training birds is difficult and 
requires special techniques, compared to 
training other species. Importantly, training is 
training; regardless of the taxa, species, or 
individual involved. The science and tech- 
niques are the same, but as with all forms of 
animal management, their application is 
guided by natural history, behavioural biology, 
and individual animal needs. Since ‘training is 
training; why is there a separate box talking 
about tips for training birds (and other taxa) in 
zoos? Good question! The reason is to share 
some of the general training strategies that 
have proven most helpful and effective in 
working with birds in zoos, to lessen the train- 
ing ‘learning curve’ and maximise chances for 
success. So now, on with the ideas! 


Watch the Birds 


The first step in almost any animal manage- 
ment endeavour is to observe the animals. 
See what areas of their exhibits they prefer, 
including heights, perch types, distance from 
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the public etc. See what activity patterns and 
behaviours they perform; when do they tend 
to be active versus rest? The key is to use 
your birds’ behaviour as a guide when setting 
up your training programme. Pick times of 
day that the birds are generally active, and 
choose areas where they are the most com- 
fortable and spend most of their time in. Too 
often in zoos, training times are dictated by 
the keeper’s schedule, and training locations 
are selected for convenience and ease of 
access. Turning this around and having the 
birds’ behaviour dictate the training param- 
eters will go a long way towards setting the 
stage for a more successful programme. As 
most bird species are prey animals, asking 
them to learn new behaviours in an area that 
they are not comfortable in, is beginning the 
process with one hand (or wing) tied behind 
your back. If the bird is uncomfortable, there 
is a strong risk of associating training in gen- 
eral, with nervousness or fear. So watch and 
listen to the birds and enable this to shape 
how you set up their training programme. 


Good Keeper-Animal 
Relationships 


Keepers are an inevitable, inescapable daily 
presence, whose behaviour has a significant 
role in animal training and welfare. Great 
keepers have ‘animal sense’ that refers to 
their ability to read animals’ behaviour and 
modify their own behaviour to make the ani- 
mal feel comfortable. Animal sense is diffi- 
cult to teach as it is guided by experience, 
intuition, and possibly an innate natural abil- 
ity but everyone can work to build a positive 
keeper animal relationship (KAR; Ward and 
Melfi 2013, 2015) that is vital when working 
around birds, or other skittish or flighty (pun 
intended) animals. 

Though the behaviour performed is deter- 
mined by its consequences in operant condi- 
tioning, success in bird training can be 
greatly facilitated with a strong focus on the 
antecedents; setting up the circumstances 
which make the desired behaviours more 


likely to occur. Despite being critical it is 
sometimes underappreciated in training zoo 
birds. One simple, yet powerful, strategy to 
working successfully with birds is to consist- 
ently give them a verbal warning, or cue, 
before taking any action. This is important 
for multiple reasons: 


1) It reduces the chances that they will be 
startled by an unexpected movement or 
action, which will lessen their trust of you 
and their comfort in their environment. 

2) It makes the keeper more aware of their 
own behaviour and its potential effect on 
the birds in their care. 

3) It enhances the KAR in daily care and 
interactions. 

4) It provides the bird with a predictable 
environment, which conveys to them a 
perception of control in their lives. 


So how does it work? It is a very simple 
concept, and once practiced can become sec- 
ond nature. To earn and keep the birds’ trust, 
the verbal cues must be used consistently 
(regularly and reliably), and they must be 
delivered before the action. For example, the 
keeper says ‘door; then opens the door into 
the exhibit; ‘entering; then steps inside the 
exhibit; ‘bowls; then picks up or puts down 
food/water bowls; ‘moving, then walks 
around the perimeter to get to the other side 
of the exhibit and so on and so forth. Some 
keepers feel silly using this level of verbal 
interaction/cueing, but I have personally 
observed birds, including burrowing owls 
(Athene cunicularia) and toco toucans 
(Ramphastos toco) that after implementation 
of this strategy, became calmer and relaxed 
in a few days where they had previously 
flown around in a panic during routine care. 
The birds’ reactions and behaviours to these 
verbal cues should also guide the keeper’s 
actions. For example, if a bird reacts to a ver- 
bal cue by moving or changing its behaviour, 
the keeper should wait until the bird is still, 
then recue before taking further action. 

Another strategy is the freeze and go’ tech- 
nique where the keeper’s behaviour is dic- 
tated by the bird’s behaviour. This technique 


is also thought to promote a positive KAR. 
Simply, if the bird moves, the keeper freezes 
and waits for the bird to settle and become 
stationary, before resuming any movement 
(preceded by a verbal cue, of course). 
Movement and unpredictability can mean 
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danger to the bird. If a bird is moving to cre- 
ate a flight distance between itself and the 
keeper, or otherwise try to find a more com- 
fortable situation when a keeper is in their 
enclosure, a keeper that continues to move or 
remain active may elicit a panic or fear 


Figure B10.1 Training show birds in zoos can raise some special challenges, but when successful can inspire 
awe: (a) and (b) Steve and Andean condor, c. 1989; (c) Steve and cinereous vulture, c. 1978; (d) Steve and 
golden eagle, c. 1978; (e) Steve and Joanna, Minnesota Zoo, c. 1987; (f) Steve and white-backed vulture, c. 


1989. Source: Heidi Hellmuth. 
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response in the bird. If birds are in a nervous 
or tense state when keepers are in their envi- 
ronment, it will likely hinder the learning 
process during training, so this simple tech- 
nique is not just good bird care but effective 
bird training. 

A combination of both active and passive 
training can also be used, to give the birds 
more opportunities to engage in and practice 
the desired behaviour(s) that can aid in 
achieving training goals. Active training 
refers to formal training sessions where the 
bird is cued to perform specific behaviours. 
Passive training occurs when the bird is given 
the opportunity to engage in a behaviour 
when the keeper is absent. For example, crate 
training is likely to progress more quickly 
with a combination of active training ses- 
sions with the keeper approximating the bird 
closer to and then into the crate, and passive 
sessions where reinforcers are left near/in the 
crate, allowing the bird to explore and gain 
the reinforcement on its own. 

Finally, knowing the most powerful rein- 
forcer for birds is a critical component of an 
effective programme. Many zoo animals are 
hand or target fed parts of their diet by keep- 
ers as the reinforcer. Most exhibit birds tend 
to be fed primarily out of bowls in specific 
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stronger relationship, reduce the potential 
stress associated with required daily hus- 
bandry and implement a more successful 
training programme (Figure B10.la-f). 
Good luck! 


animal response rates. Applied Animal 
Behaviour Science 147: 179-185. 

Ward, S.J. and Melfi, V. (2015). Keeper-animal 
interactions: differences between the 
behaviour of zoo animals affect 
Stockmanship. PLoS ONE 10 (10): e0140237. 
https://doi.org/10.1371/journal. 
pone.0140237. 


Box B11 


Learning and Cognition in Birds 
Jackie Chappell 


The derogatory expression ‘bird brain’ has a 
lot to answer for. Historically, birds have 
been considered less intelligent than mam- 
mals, but an increasing number of studies 
over the past few decades have established 
birds as equals to many mammals in their 
capacity for learning and the sophistication 
of their cognitive capacities. Learning in 
birds can be broadly categorised into two 
main forms. At one extreme, learning is rela- 
tively inflexible, and individuals learn about 
specific relationships between particular 
stimuli and events. Nevertheless, such learn- 
ing can be powerful and long lasting, and the 
performance of birds is equivalent to that of 
many mammals. For example, pigeons 
(Columba livia) trained on a set of 160 pho- 
tographic slides to respond to one of each 
pair, recalled these associations with little 
loss of performance two years later (Vaughan 
and Greene 1984). At the other extreme, 
learning can be highly flexible, and birds can 
apply relatively abstract rules to new situa- 
tions, rather than learning associations by 
rote. Some show the ability to reason about 
relations between objects (such as whether 
two items in a pair match), applying those 
relations correctly to novel situations by 
analogy (Smirnova et al. 2015). 

There is substantial variation in learning 
and cognition between different taxonomic 
groups of birds, depending upon the percep- 
tual abilities, social environment, and ecologi- 
cal niche of the species. It is therefore helpful 


to categorise cognition into different ‘domains; 
each allowing the animal to process and use 
information of a particular kind. Three such 
domains will be outlined below: spatio-tem- 
poral, social, and physical cognition. 


Spatio-temporal Cognition 


Using information about space is important 
for many bird species. For example, migra- 
tory species, or those which forage some dis- 
tance from a home location, use a variety of 
navigational mechanisms and must process 
and recall information about spatial loca- 
tions, paths or directions in order to find their 
way (Wiltschko and Wiltschko 2003). Recent 
research employing GPS-equipped route 
recorders carried by homing pigeons (C. livia) 
has shown that when repeatedly released 
from a site, they fly on an idiosyncratic path 
to which they become more and more faithful 
on each release (Biro et al. 2004). This and 
other evidence strongly suggests that the 
pigeons use visual landmarks to memorise 
and recognise their path, which may help to 
explain why pigeons’ visual memory capacity 
is so extensive and enduring. 

Spatial cognition is also important for food- 
storing or caching birds, which make use of 
seasonal gluts by storing food for later con- 
sumption. Many food-storing bird species 
remember where they have placed their stored 
food, and recall those locations with some 
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accuracy many months later. Experiments 
suggest that visual cues surrounding the cach- 
ing site are used to remember the locations 
(Gould-Beierle and Kamil 1996), and since 
retrieval performance in some species is bet- 
ter when retrieving items they have stored 
themselves, it suggests that something about 
the personal experience of storing the food 
item facilitates storage and recall of its loca- 
tion (Shettleworth 1990). These ‘episodic-like’ 
memories have been probed in elegant experi- 
ments using food-storing Western scrub 
jays (Aphelocoma californica). These have 
exploited the fact that they prefer wax worms 
to peanuts, but only when they are fresh and 
not decayed. Scrub jays were allowed to store 
peanuts in one tray and wax worms in another, 
whilst manipulating the elapsed time between 
storing wax worms and the opportunity to 
retrieve them. As predicted, scrub jays pre- 
ferred the tray in which they had stored wax 
worms, but only if they had stored the worms 
recently, so the worms were still fresh (Clayton 
and Dickinson 1998). This suggests that the 
jays remembered what they had stored, when 
they had stored it, and where (which tray) they 
stored it in. 


Social Cognition 


Living in a complex social group can provide 
opportunities to learn by observing others 
(Reader and Laland 2003). However, it also 
introduces the problem of maintaining rela- 
tionships and keeping track of interactions, 
which has been argued as a cognitive con- 
straint on group size in primates (Dunbar 
1992). Social learning can take a variety of 
forms. In emulation, observers copy the out- 
come of another individual’s behaviour, 
which contrasts with imitation, in which they 
learn about and copy the actions of the dem- 
onstrator (Auersperg et al. 2014; Huber et al. 
2001). These mechanisms can result in novel 
behaviours spreading rapidly through a local 
population, as individuals learn from an 
innovator (Morand-Ferron and Quinn 2011). 
True imitation (in which the action itself is 


copied) is rare in non-human animals (even 
in apes), and whilst vocal imitation occurs in 
several species, there has been only one dem- 
onstration of motor imitation in a bird, an 
African grey parrot Psittacus erithacus 
(Moore 1992). 

Theory of Mind (the ability to reason about 
the mental states of another individual) has 
been argued as an important capability for 
individuals living in complex social groups. 
In animals lacking language, it is difficult to 
determine whether they are inferring mental 
states of other individuals, or simply respond- 
ing to their behaviour. However, experiments 
with scrub jays have suggested that personal 
experience of having pilfered another scrub 
jay’s cache of food determined whether or 
not an individual would choose to relocate 
their caches to a new tray, if another scrub jay 
had seen them cache the food and could thus 
potentially steal their cache (Emery and 
Clayton 2001). 


Physical Cognition 


Interacting with physical objects in the envi- 
ronment is an important aspect of many 
birds’ lives, from nest-building (Healy et al. 
2008) to extractive foraging. Physical cogni- 
tion may involve an understanding of the 
functional properties of objects, reasoning 
about causal relations, and predicting the 
behaviour of objects. Much of the focus of 
research in this area has been on tool-using 
or tool-making birds. In the wild, the list of 
species that habitually make tools is quite 
short (New Caledonian crows Corvus 
moneduloides, and woodpecker finches 
Camarhynchus pallidus), but several non- 
tool using species have been shown to be 
capable of tool use in captivity, including 
other corvids (e.g. rooks, Corvus frugilegus; 
Bird and Emery 2009) and parrots (Goffin’s 
cockatoo, Cacatua goffini; Auersperg et al. 
2012, and kea, Nestor notabilis; Auersperg 
et al. 2011). Tool use is thought to be poten- 
tially cognitively demanding because it 
requires the animal to control an object 


(rather than part of their own body) dynami- 
cally to act on a goal (Bentley-Condit and 
Smith 2010). However, it is possible that birds 
using or even making tools habitually do so 
using standard processes of learning, whereby 
making or using a tool of a particular type 
in a particular way results in a reward. 
Nevertheless, experiments suggest that habit- 
ual and non-habitual tool users alike are able 
to make a novel tool to solve a problem (e.g. 
Auersperg et al. 2011, 2012; Bird and Emery 
2009; Morand-Ferron and Quinn 2011; Weir 
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et al. 2002), suggesting that the process may 
be much more flexible than would be possible 
through associative learning alone. 

It should be clear from the discussion above, 
that on-going research demonstrates that 
many species of bird have advanced learning 
and cognitive abilities, rivalling that of many 
mammals. As with any animal, the mixture of 
‘expertise’ is shaped by the ecological niche, 
but if provided with the right circumstances in 
which to demonstrate their prowess, birds are 
anything but ‘bird-brained’ 
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Box B12 


Species-specific Considerations when Planning 
and Implementing Training with Aquatics 


Heather Williams 


Training has been happening with different 
taxa in zoos, and some aquariums, for many 
years. Although, in general terms, aquariums 
are lagging behind zoos in the adoption of 
training and behavioural management. Why? 
The widely held false perception of goldfish 
having only a three-second memory may have 
something to do with it. However, Gee et al. 
(1994) showed goldfish can learn to push a 
lever for food, and are able to anticipate a 
feeding window as small as 1hour in 24. 
There is also the view of fish being less intel- 
ligent than mammals, which, may be true in 
some circumstances, however many species 
are certainly capable of a spectrum of cogni- 
tive abilities (see Box B13) and can be trained 
complicated behaviours. These include 
cownose rays (Rhinoptera bonasus) swim- 
ming with a camera mounted on a hoop over 
their head (Phoenix Zoo), to various species, 
trained to enter boxes or slings for weighing, 
or movements of zebra sharks (Stegastoma 
fasciatum) allowing voluntary blood draws 
(Aquarium of the Pacific). The good news is 
that more and more aquarists are learning the 
basics of animal learning theory, how to apply 
it to train behaviours and are getting involved. 
In the last few years, there has been a massive 
increase in the amount of training carried out 
within aquariums, with a heavy focus on elas- 
mobranchs. In 1993, 34.1% of surveyed 
aquaria were carrying out some form of train- 
ing; increasing to 88.8% in 2013 (Janssen et al. 


2017). There is still a lot of catching up to do 
and the training techniques used in aquari- 
ums mostly focus on the use of primary rein- 
forcement alone, for the time being; but we’re 
getting there! 

The biggest obstacle in terms of setting up a 
training programme is probably pretty obvi- 
ous to most readers — time!!! Although, in the 
long run this can be viewed as an investment, 
which will pay dividends in the future. It is 
also important to think about what is needed 
and whether it is worth spending the time 
and effort for the desired outcome. 

In general terms, training is training and 
the basic premise is the same regardless of 
the species involved. In practise, however, 
things can change drastically depending 
upon the cognitive ability of the species 
involved, and when using food as a primary 
reinforcer, their appetite levels. Aquariums 
can present a particular challenge with 
regards to training as it is relatively rare to 
find a single species exhibit. Accessing the 
area can be fraught with difficulty as not 
every aquarist is lucky enough to be able to 
access their tank from all angles. However, 
the most obvious barrier is the water. In 
order to have good access to our animals, we 
either need to go to them (with the added 
complication of extra equipment, whether 
that is as simple as rubber boots, or as com- 
plicated as full diving equipment), or we need 
them to come to us at the surface of the water. 
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Many fish are trained to some degree with- 
out the aquarists involved in their care even 
realising it. This happens simply through 
feeding a particular individual or species at a 
certain area, and over time, they learn to 
associate food with a certain area of their 
enclosure. Some even appear to react when 
they see the colour of staff uniform, despite 
being fed from a public area where there are 
many different people around; so likely learn- 
ing to discriminate between familiar and 
unfamiliar people. 

As aquarium tanks generally house a few 
different species, with differing behaviours 
and appetite levels, training can help with 
general daily husbandry. For example, in a 
tank with larger predatory (faster) fish such 
as golden trevally (Gnathanodon speciosus) 
or crevalle jacks (Caranx hippos), they can 
locate and eat food more quickly than their 
tankmates. An aquarist may decide to train 
the predatory fish to come to a particular 
area of their tank for their food, freeing up an 
area of the tank for the slower fish to feed 
without competition. Alternatively, the 


slower fish can be trained to approach the 
aquarist for hand feeding (see Figure B12.1). 

Benthic (or bottom dwelling) creatures can 
also prove challenging to training attempts, 


particularly in deeper tanks. For example, I 
worked with a honeycomb whiptailed ray 
(Himantura undulata) which was used to 
being scatter fed on the bottom ofa relatively 
shallow (2m) tank during her time in quar- 
antine (see Figure B12.2). However, she was 
being moved into a mixed species exhibit 
that was 4.5 m deep so scatter feeding was no 
longer an option. In order to keep control 
over her diet, the staff fashioned a feeding 
pole for her to come to. Unfortunately, for 
one reason or another, she did not feed well 
in the main exhibit, so she was moved into an 
adjoining acclimation tank (~1.5m deep). In 
this acclimation tank, the ray was fed next to 
a target which was gradually moved up the 
side of the tank wall, so that she learnt to sur- 
face for her food. The second time she was 
moved into the mixed species tank, the aqua- 
rists were able to successfully feed the ray 
and a much more positive outcome was 
accomplished. 

It is possible in many cases to carry out a 
training session using a proportion of the fish’s 
daily food allowance and then feed the remain- 
ing food as normal. However, in my personal 
experience, training in an aquarium generally 
involves the use of all the fish’s diet for that day. 
The training session and feeding time becomes 


Figure B12.1 Many different fish species can be trained to support husbandry systems, for example this 
stonebass Polyprion americanus was trained by offering food rewards on the surface of the water at the 


National Marine Aquarium. Source: Oliver Reed. 
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Figure B12.2 Even fish species which do not necessarily come to the surface to feed can be trained effectively, 
for example this honeycomb whiptailed ray Himantura undulata was fed using feeding tongs which facilitated 
target training in 1.5m deep acclimation tank at the National Marine Aquarium. Source: Oliver Reed. 


one. This does mean, although you still need 
the training to happen, it may move more 
slowly as it is important to ensure the animal 
receives enough food. Having said that, keep- 
ing track of the amount of food eaten by the 
fish, is a focal part of our training. 

Many aquariums will not weigh their fish 
on a regular basis. However, it may be neces- 
sary to keep track of the health of some spe- 
cific individuals such as elasmobranchs or 
young fish. This is where forward planning 
which incorporates training can help no end 
as without it, weighing can cause stress lead- 
ing to fish struggling and the process of 
weighing can take longer than necessary. 


If the fish are desensitised to a sling or a net, 
firstly, they will be more relaxed leading to a 
more accurate weight, the process will also 
be less dangerous for all involved and can 
mean less staff involvement. 

‘Crate training’ is not simple within tanks, 
as most dont have an off-display section. 
Because fish are generally not moved from 
tank to tank on a regular basis, crate training 
may not in fact be worth the effort. There are 
certain circumstances when it can be useful 
to carry out a different version, i.e. moving 
fish for housekeeping reasons (problematic 
anemones), or safety (venomous creatures 
or sharp teeth!). With crate training and 
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training more generally, the public can see 
what is going on, and so it can help to have 
staff explaining the situation or put up some 
simple signs with explanatory information. It 
may be best in some circumstances to have 
the crate in the exhibit for the training ses- 
sion and then remove it again, thus removing 
any chance of entanglement, but also to keep 
the exhibit clutter free for the public — after 
all they pay our wages! 

It can be very important to provide train- 
ing in zoos and aquaria for ethical reasons. It 
is our job to ensure our animals are kept 
healthy and well fed, and training relating to 
feeding can ensure this is more likely than 
just simply scatter feed in a large mixed 
exhibit. I have experienced in the past a 
group of a nervous species, tarpon (Megalops 
atlanticus) that were not feeding well follow- 
ing a move into a 2.5million litre, 10.5m 
deep tank. A simple training programme was 
introduced which involved a target placed 
into the water and the species was only fed in 
the vicinity of this target. This made a huge 
difference and the individuals gained the 
confidence needed to feed well. It was also 
possible to remove the target when one of the 
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sand tiger sharks (Carcharhias taurus) swam 
by, as the tarpon would get a little too focused 
on the target sometimes! 

People are probably even less inclined to 
think of training invertebrates than they are 
fish, however, octopus are extremely intel- 
ligent and it can really improve their wel- 
fare to carry out some training but also 
general enrichment. Giant Pacific octopus 
(Enteroctopus dofleini) are particularly 
receptive to play and secondary reinforce- 
ment. Many aquariums will interact with 
their octopus on a daily basis and the aqua- 
rists will provide various enrichment items 
to the octopus. The octopus will generally 
interact with people and can show different 
reactions to different staff members carry- 
ing out tactile enrichment (personal obser- 
vation and discussions with colleagues). 
They will also work for their food and when 
offered food contained within one of many 
containers, the octopus generally does not 
take long to figure it out! 

One of my most important tips is to have 
fun! If you make the sessions enjoyable both 
for yourself and the fish involved, the out- 
comes are much more likely to be positive. 
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Box B13 


The Cognitive Abilities of Fish 


Culum Brown 


Fish are the forgotten majority. They com- 
prise more than 50% of the total vertebrate 
diversity but are seldom represented in zoos. 
Naturally they are the showcase of public 
aquariums the world over. While most people 
don’t think of fish as being intelligent, there is 
a huge body of research that suggest that they 
match the rest of the vertebrates in just about 
every facet (Bshary and Brown 2014; Brown 
2015). Indeed, evolutionary theory tells us 
that all vertebrates are simply modified fish, 
thus from this perspective perhaps the find- 
ing that fish are smart is less surprising. Fish 
cognition has a pronounced influence on 
their behaviour, which is of direct relevance 
to housing them in captivity. 

In order to understand fish behaviour it is 
vital to gain a glimpse into how they view the 
world around them (their umwelt). Let us 
begin with vision since most people can relate 
to the visual world. The standard fish is tetra- 
chromatic although many species have more 
visual pigments than this and some, such as 
deep sea fish, have none. Most fish can see 
colours more vividly than we can. For the 
majority of shallow water species this means 
colour is very important to them. Colour is 
used during courtship and foraging for 
instance. In cichlid fish, for example, varia- 
tion in colour and preferences for certain col- 
ours has led to massive species diversification 
(Seehausen et al. 2008). Many fish have innate 
colour preferences, which means it is easier to 
train them when using these preferred col- 


ours. Red, for instance, seems to be univer- 
sally attractive perhaps because red coloured 
prey are rich in keratin which is a limiting 
resource. It has been theorised that some spe- 
cies have incorporated red into their mating 
displays to make the most of this pre-existing 
sensory bias (Seehausen et al. 2008). Classic 
examples include guppies (Poeciliilia reticu- 
late) and sticklebacks (Gasterosteus aculea- 
tus). When given a choice between two 
foraging patches, one indicated by a red 
marker and another by a neutral coloured 
marker (e.g. green), many species of fish will 
show a natural tendency to forage near the 
red marker (e.g. Laland and Williams 1997). 
Studies examining spatial learning in guppies 
where fish are required to swim through a 
tunnel to access a foraging site show that a 
pre-existing bias for red makes it much easier 
to train them to swim through the red tunnel 
as opposed to some other colour (Laland and 
Williams 1997). Fish also have a degree of 
unconscious visual processing and thus fall 
for the same sorts of visual illusions as 
humans. For example, both sharks and bony 
fish can discriminate between Kanizsa figures 
(Fuss et al. 2014). 

To date much of the research on spatial 
learning in fish has tended to focus on visual 
cues. Fish are capable of using a single cue (a 
beacon) to locate a given location. They can 
also use integration by relying on the relative 
position of a number of beacons to locate a 
specific spot. If you test their spatial learning 
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in a rectangular arena and then remove the 
beacons, they can use the geometry of the 
arena to locate a reward, or at least narrow it 
down to one of two alternative locations 
(Warburton 1990). Once they have learnt the 
location they can remember it for a stagger- 
ing amount of time. For example, it took just 
five trials for rainbowfish to reliably locate a 
hole in an approaching trawl net out and they 
retained the information for more than a 
year (Brown and Warburton 1999). At the 
top end of the spatial learning continuum, 
fish are also capable of developing cognitive 
maps. A classic example is intertidal gobies 
(Bathygobis soporator) which explore the 
surrounding rock platform at high tide and 
return to their home pool to sit out the low 
tide (Aronson 1951). Studies have shown that 
these fish are nearly always found in their 
home pools. Even if they are displaced they 
quickly return. When these fish are threat- 
ened during low tide, they can jump into 
neighbouring pools. They cannot see these 
pools but they know their location based on 
the spatial map they built up during their 
high tide excursions. Fish can also do time- 
place learning where they must keep track of 
time and location simultaneously. A classic 
example is when convict cichlids (Cichlasoma 
nigrofasciatum) gather at a feeding spot in 
anticipation of food arriving (Reebs 1993). 
Guppies trained to locate a specific forag- 
ing patch can pass that information on to 
naive individuals through a process of social 
learning. Experiments show that even after 
the trained individuals are removed from the 
school, the naive fish retain the information. 
Information can pass horizontally (i.e. with a 
generation) or vertically (between genera- 
tions; Brown and Laland 2011). When social 
information passes between generations 
there is the possibility to establish population 
specific cultural traditions as is the case with 
many song birds. Field studies have shown 
that many migration routes are maintained 
by cultural transmission (Brown and Laland 
2011). For example, the daily migration 
movements of French grunts (Haemulon fla- 
volineatum) from their daily hiding spots to 


their night time foraging patches is passed on 
via social learning. It is believed that the 
breeding migration routes of Atlantic cod 
(Gadus morhua) are also based on cultural 
traditions (Brown and Laland 2011). 

While vision is important to many fish, che- 
mosensory cues are arguably more important. 
The reason for this is simply that fish live in an 
aquatic medium, which is highly suited to the 
transmission of chemical information (see 
also Box A3). The sense of smell in fish is far 
more powerful than most terrestrial animals 
and fish are capable of detecting chemicals at 
concentrations lower than one in a billion 
(Brown and Chivers 2006). Chemosensory 
recognition plays a vital role in just about 
every aspect of a fish’s life. Obviously they can 
recognise various food items by smell, but 
they can also recognise each other and poten- 
tial predators (Brown and Chivers 2006). If 
given a choice between the smell of a familiar 
and an unfamiliar conspecific they will move 
towards the smell of a familiar fish (Ward and 
Hart 2003). They can also detect the differ- 
ence between related and unrelated individu- 
als based on smell alone. While predator 
recognition can be partly innate in some spe- 
cies of fish, many can learn to associate the 
smell of alarm pheromones with the appear- 
ance of a predator. Naive fish can be rapidly 
trained in effective predator avoidance in this 
manner (e.g. Brown and Laland 2011). Fish 
can use smell for orientation. For example, 
many salmonids return to their natal streams 
as breeding adults using chemosensory cues 
(Dittman and Quinn 1996). 

Water is also a very good medium for 
sound (see also Box A2). Fish are mostly 
made of water and they are surrounded by 
water which means sound waves can travel 
through the fish to activate the sensory cells 
directly. Moreover sound travels faster and 
attenuates less quickly under water than in 
air, which means there is ample opportunity 
for fish to use hearing to sample their world. 
Research has shown that fish communi- 
cate using sound in a variety of contexts 
including mating and aggressive interactions 
(e.g. damsel fish; Myrberg et al. 1986). There 


is a dawn and dusk chorus underwater as 
there isin terrestrial ecosystems. Experiments 
using benthic sharks have shown that they 
can be trained to associate the sound of bub- 
bles and the arrival of food, but they cannot 
associate flashing lights and food (Guttridge 
and Brown 2014). This is undoubtedly 
because these sharks do not readily rely on 
vision while foraging so light does not make a 
very good conditioning stimulus. 

While fish can also use electroreception to 
sample the world, and even navigate, there is 
very little by way of research in this area. We 
do know, however, that many species of knife 
fish find prey, navigate, and communicate 
with one another by sending out pulses of 
electricity into the water much in the way 
that dolphins use sonar. 

The question of whether fish feel pain and 
respond to stress as we do has been an issue 
of heated debate (Brown 2015). The main 
reason for the opposition is largely because 
of the huge commercial interests in harvest- 
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ing fish from the wild. There is no doubt, 
however, that fish are highly intelligent ani- 
mals and their behaviour suggests they are 
sentient. To gain an unbiased account of pain 
perception it is wise to turn to evolutionary 
theory (Brown 2017). It is clear from com- 
parative physiology and molecular studies 
that the pain receptors in humans are almost 
identical to those found in fish. This should 
come as no surprise because we inherited 
them from our fishy ancestors. Similarly the 
hormones involved in stress responses are 
very similar across all vertebrates. It would 
be fair to surmise that pain and stress in all 
vertebrates is a very similar and highly con- 
served phenomenon (Brown 2015). While 
there are those who argue that the psycho- 
logical aspect of pain may differ between ani- 
mals, this is also highly unlikely since the 
physical detection and emotional response to 
pain evolved side-by-side with the expressed 
outcome being the long-term avoidance of 
potentially dangerous stimuli (Brown 2015). 
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Part C 


More Than A to B: How Zoo Animal Training Programmes 
Can Impact Zoo Operations and Missions 


From Part A we understand the principles by 
which animal learning can be achieved. From 
Part B we have learnt how zoos can support 
and facilitate learning and training. However, 
providing animals with learning opportuni- 
ties or implementing training programmes is 
not always as simple as training an animal to 
move from A to B. There are many reasons 
why training programmes are not successful 
or as commonly implemented as we may 


think they are or should be. Implementing 
training programmes can have repercussions 
beyond the goal behaviours being trained. 
This section of the book focuses on zoo oper- 
ations and how they might be impacted by 
adopting a training programme. Discussions 
are provided about how zoo animal training 
programmes impact the needs of visitors, 
animals, and keepers. 
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Making Training Educational for Zoo Visitors 
Katherine Whitehouse-Tedd*, Sarah Spooner*, and Gerard Whitehouse-Tedd 


10.1 Introduction 

Trained, habituated, or conditioned animals 
are often integral to zoo education pro- 
grammes. Even programmes which refrain 
from using animals directly as part of their 
lessons or activities delivered, will still utilise 
animals on exhibit to support and supple- 
ment taught theory. The roles of zoo animals 
in regards to conservation and education 
programmes have previously been termed 
‘exhibit; ‘breeding; or ‘programme’ animals 
(Watters and Powell 2012); the latter are also 
known as ‘encounter; ‘outreach; or ‘ambassa- 
dor’ animals. Although animals may switch 
roles, or perform multiple roles at once, it is 
the ambassadorial role that this chapter will 
focus on. This role centres on their interac- 
tion with humans (either keepers, educators, 
visitors, or a combination) and the animals 
involved are typically selected for certain 
species-specific attributes, which enable 
them to perform this role effectively. These 
attributes can be classified as being of educa- 
tional benefit; for example, displaying unique 
adaptations to explain biological concepts, 
rarity to explain conservation threats, bio- 
phobic characteristics to overcome fears or 
dispel myths, or representative of taxonomic 
differences. Alternatively, animals may be 
selected for attributes with more practical 


*These authors contributed equally. 


benefits (e.g. often related to ease of handling 
and transport, public safety, aesthetic [bio- 
philic] appeal, or ability to engender empathy 
in learners). These characteristics can be 
applied in educational roles for both direct 
and indirect interactions; whereby the ani- 
mals are utilised as an educational tool aimed 
at providing a more intimate, emotional zoo 
experience. The underpinning philosophy is 
that these experiences will generate greater 
concern for the species involved (Routman 
et al. 2010; Skibins 2015; Skibins and Powell 
2013). 

However, a challenge is often raised both 
within and outside of the zoo community 
when evaluating the ability of zoo education 
programmes to achieve their goals. This 
challenge is based on the fact that the pri- 
mary driver for a zoo visit is more often 
considered to be recreational, social or enter- 
tainment-based, rather than linked to an 
interest in learning (Ballantyne and Packer 
2016; Ballantyne et al. 2007; Reading and 
Miller 2007; Turley 2001). The recreational 
role of zoos should not be overlooked given 
its function in underpinning the economic 
viability of the majority of zoos. As such, 
zoos must develop strategies to deliver their 
educational and conservation messages to an 
audience whose primary objective for the 
visit is often not education or conservation. 
The challenge of meeting educational objec- 
tives within the context of a leisure venue is 
further exacerbated by the apparent dissonance 
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between visitor expectation of zoos to meet 
high conservation and animal welfare stand- 
ards, and their concurrent expectation for 
the convenient and ease of viewing a range of 
different exotic species (Kellert 1996). Added 
to this is the increase in consumer demand 
for an entertainment-factor in their purchas- 
ing decisions, including how they spend their 
leisure time (Balloffet et al. 2014). This neces- 
sitates that zoos find ways to combine enter- 
tainment with education (Ballantyne et al. 
2007; Reading and Miller 2007), but avoid the 
risks of this so-called ‘edutainment’ (Balloffet 
et al. 2014). 

The approach of combining education 
with entertaining experiences manifests in a 
range of visitor experiences that involve 
trained or habituated animals. In this regards, 
animal presentations offer a unique and 
viable marker between education and enter- 
tainment in zoos, and are themselves viewed 
as an important component of visitor expec- 
tations. In a large survey of European school 
children, 75% of the respondents cited 
contact with animals or watching animals in 
shows as being one of the positive roles that 
zoos play (Almeida et al. 2017). However, the 
terminology applied to these presentations 
can be as diverse as the programmes them- 
selves, and some even have undesired conno- 
tations. For example, zoos may prefer to 
avoid the word ‘show’ or ‘performance’ for 
fear that it portrays an exploitation of the 
animals, or be considered too similar to 
circus-type acts that zoos may wish to dis- 
tance themselves from, which may determine 
the policies under which zoos operate. The 
importance of the terminology used to 
market and promote these educational pro- 
grammes may, to some, be overestimated; 
simply reflecting a case of unnecessary 
semantics. However, to others it is impera- 
tive that programme terminology aligns with 
the ethical standpoint of the zoo, and aims to 
focus public perception on the animals as 
willing participants in their ambassadorial 
role. For the purposes of this chapter, we 
have attempted to define three types of ani- 
mal demonstrations (Table 10.1), although it 


is acknowledged that these scenarios can 
overlap, be used interchangeably, or occur 
along a spectrum, rather than within discrete 
categories. Wherever possible we have 
attempted to delineate the areas of overlap or 
discrepancy, but felt it necessary to establish 
consistent uses for the terms involved. 

With all three types of demonstrations, 
there is potential for significant overlap 
whereby a mixture of two or all three types of 
activities may be used in a single educational 
programme or event. A classic example of 
this would be sea lion displays that include 
trained performances of natural behaviours 
(e.g. swimming, porpoising) alongside an 
interpreted educational commentary, with 
elements of unnatural behaviours (e.g. ball 
balancing). This may be used for educational 
purposes (e.g. demonstrating the use of the 
vibrissae) or more entertainment purposes, 
followed by a member of the audience being 
selected for a personal ‘meet and greet’ at the 
end of the show (e.g. a kiss, flipper-shake, or 
stroke). Likewise, in a number of cases, the 
demonstration may be no more than an ani- 
mal training session, often for medical hus- 
bandry purposes, that is interpreted by a 
commentator (Anderson et al. 2003; Price 
et al. 2015; Szokalski et al. 2013; Visscher 
et al. 2009) and which therefore does not 
strictly fall into any of the categories. In these 
scenarios the behaviours being trained may 
appear unnatural (e.g. presenting an arm for 
injection, or a foot for nail clipping or hoof 
trimming), but the welfare-based rationale 
for their performance would suggest these 
are better classified as presentations than 
performances. 


10.2 The Species Involved 


The species used in educational demonstra- 
tions range from small invertebrates 
such as Madagascan hissing cockroaches 
(Gromphadorhina portentosa), to much larger 
vertebrates such as tigers (Panthera tigris spp.) 
and sharks (Selachimorpha clade). Although 
zoos are perhaps best known for their housing 


Table 10.1 Definitions, uses and distinctive features of terms used to describe education events involving animals, as hosted by zoos. 


Term Definition Uses Distinctive features 

Presentation Demonstrations of animals The behaviours are typically These range from almost ad hoc presentations in which the animals 

(or show, exhibiting natural behaviours (i.e. interpreted through some form of have considerable choice and flexibility in the behaviours displayed 

display) those which may be performed educational commentary, delivered and the subsequent interpretation provided, to highly scripted 
under natural, free-living either by the animal trainers story-telling productions. The key distinction between this and 
conditions), trained to be themselves or by a separate other categories of animal demonstrations is that the behaviour(s) 
performed on cue. interpreter/commentator. lemonstrated can be considered part of the animals’ species- 

specific natural behaviour repertoire. 

Performance These represent scenarios which Typically the behaviours are Wildlife theatre is a term being used with increasing frequency, and 
include (at least some) unnatural incorporated into a series of events despite its name, is generally more aligned to our definition of 
behaviours (i.e. those which would with the predominant focus on resentation, but the highly scripted and story-telling nature of 
not be performed under natural, entertainment. these theatre productions could also be described as performances. 
free-living conditions), trained to be However, the distinction must be made as to whether these 
performed on cue, or natural theatre-type productions are presentations or performances based 
behaviours performed in an on the type of behaviours that the animals are asked to perform. 
unnatural context. As per the Those including only natural behaviours would be termed 
dictionary definition, ‘presentations, whilst those incorporating at least one unnatural 
‘performances’ may include comical behaviour would be termed a ‘performance’ for the purposes of this 
activities, dancing, or the use of chapter. Wildlife theatre may also include alternatives to live 
costumes, props or other types of animals such as puppetry and actors, as such these non-animal 
acting. productions would fall into the performance category. Other 

author definitions may vary. 

Encounter These events involve some form of The encounter may be indirect (e.g. Visitor—animal contact (or interactions) are the distinctive feature 


contact (or interaction) between 
visitor and animal. As defined here, 
these activities may also be called 
‘interactions: The animals involved 
in these encounters may be termed 
‘ambassadors, ‘programme animals, 
or ‘encounter animals: 


interaction through a barrier, as part 
of a hand-feeding activity, or being 
in close proximity to the animal 
without any barrier but whilst also 
avoiding direct contact), or more 
direct (e.g. physical contact between 
the animal ranging from a short 
touch (pat, kiss, stroke), to a more 
sustained interaction (e.g. walking 
with the animal, having the animal 
climb onto the visitor, or for 
extended periods of patting or 
stroking). 


of these events. Unlike the two previous categories, visitors will be 
able to interact with the animal(s) at some point during the event. 
An encounter may be included as part of a performance. Given that 
interaction with humans could be considered an unnatural 
behaviour, encounters would not be included as part of a 
presentation, under this current definition. Our definition aligns 
with that of Watters and Powell (2012), with one minor 
amendment. Previously ‘programme’ animals were defined as those 
which were involved in guest interactions outside of their enclosure 
(Watters and Powell 2012), whereas we include interactions 
occurring inside the animal's enclosure in our definition of an 
encounter. Other author definitions may vary. 
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of non-domestic species, many will utilise 
domestic species (e.g. rabbits, goats, sheep) in 
their educational programmes. Unfortunately 
the use of native species appears to be some- 
what rarer in educational programmes, 
although it is certainly not unheard of (it is 
more common in Australasia). An informal 
survey of zoo websites from each continent of 
the world (Table 10.2) indicates the predomi- 
nant use of mammalian species, in particular 
pinnipeds, giraffes (Giraffa spp.) and big cats, 
followed by a range of birds, whereby far fewer 
examples of reptilian, fish, or invertebrate 
species were highlighted in marketing material 
for zoo displays or encounter programmes. In 
a recent review of the use of zoo animals in 
encounter programmes (Whitehouse-Tedd 
et al. 2018), a bias towards smaller, less active 
animals was determined for these encounters. 
This is likely as a result of increased handling 
ability and safety (Fuhrman and Ladewig 
2008), but is somewhat at odds with the known 
ability of larger, more active animals to hold 
visitor attention (Fuhrman and Ladewig 2008; 
Ward et al. 1998). However, in this respect, it is 
unsurprising that large, active animals such as 
marine mammals, giraffe, big cats, and birds of 
prey were frequently advertised as integral 
parts of zoo presentations and performances. 


10.3 The Behaviours and 
Training Involved in Public 
Displays 


Behaviours performed by animals in zoo 
education and entertainment programmes 
range from simple, natural behaviours such 
as locomotion, to more complex natural 
behaviours performed in either natural or 
unnatural contexts, and up to entirely unnat- 
ural behaviours (Table 10.3). The justifica- 
tion for incorporating entertaining and 
anthropomorphic animal behaviours is often 
that it draws visitors in; the hope being that if 
visitors are interested in something they 
will want to know more about it (Moss and 
Esson 2010). For this reason, Flamingo Land 
(Yorkshire, UK) still dedicates a sizable 


section of its bird show to parrots talking and 
performing impressions. The audience find 
these performances entertaining and return 
specifically to see the speaking parrots 
(Spooner 2017). Whilst knowing that a par- 
rot can talk is not the desired outcome of the 
show, it is hoped that although visitors came 
to see a talking parrot they may also have 
gained some biological or ecological under- 
standing about parrots and other species. 
Likewise, unnatural behaviours can be used 
to raise awareness about activities such as 
recycling by getting parrots to model respon- 
sible behaviours (picking up litter and putting 
it into an appropriate bin). 

When considering animal performances, 
one of the most well-known types is that of 
sea lion (e.g. Zalophus californianus) shows. 
At Flamingo Land the sea lion show is one of 
the most popular events, attracting just 
under 25% of the park visitors (Spooner 
2017). The sea lion show (like the bird show) 
runs as a separate unit within the theme park 
under the management of APAB Ltd (UK), 
and aims to convey a mixture of behaviours 
to entertain the visitors whilst imparting 
animal facts. Sea lions were previously 
encouraged to balance balls and bowling pins 
on their noses whilst a trainer explained 
that they are only able to do this due to their 
vibrissae (Figure 10.1). All non-natural 
behaviours such as catching hoops and balls 
were explained thoroughly by comparing to 
the animals’ natural behaviours in the wild. 
Whilst these examples have a clear entertain- 
ment basis, they are attempting to bring key 
environmental issues to the general public on 
their day out. 

The most basic animal presentations 
involve a zoo professional providing com- 
mentary on what the animal is doing within 
an enclosure. This is the least disruptive type 
of display as the commentator is merely 
providing a narrative and explanation of the 
animal’s natural behaviours, with the animal 
being free to choose which behaviour to 
display (within the context of a captive envi- 
ronment). Animal talks fall within our pres- 
entation classification as they do not require 


Table 10.2 Examples of species used in zoo presentations or performances across continents based on an informal survey of online marketing material from the largest zoos 


in the region. 
North America South America Europe Asia Africa Australasia 
Mammals Sea lion, cheetah, Sea lion, Sea lion and seal, dolphins, Sea lion, elephants, Lion, leopards, Tiger, meerkats, elephants, 
sloth, giraffe, lemur, giraffe, orcas, elephants, meerkats, rhino, giraffe, tiger, cheetah, monkeys, lemurs, koalas, kangaroo, 
rhino, camel, great monkeys, tiger, rhino, monkeys, otters, lion, hyena, monkeys, rabbits, honey monkeys, great apes, 
apes, zebra, monkeys, zebra koalas, cheetah, hedgehogs, otters, raccoons, badger giraffe, baboon, seals, 
binturong ferrets, wolf, coatis, pandas lemurs, anteaters, cheetah, red panda, dingo, 
alpaca, tapir, bear, marsupials (range), otters, 
jaguar camel 
Birds Penguins, parrots, Penguins, Penguins, songbirds, Penguins, cormorants, Penguins, pelicans, Keas, parrots, birds of prey 
songbirds, flamingo hornbills, owls, parrots, keas, ibis, vultures, birds of prey, parrots, birds of prey, 
ostrich eagles, pigeons pelicans cormorants, 
parrots, owls 
Reptiles Not highlighted Crocodiles, Komodo dragon, bearded Alligator Bearded dragon, Tortoise, crocodiles, range 
tortoises dragon, geckos, tortoises, tortoise, snakes 
snakes 
Fish Stingrays, aquarium Not Aquarium touch pools Not highlighted Not highlighted Not highlighted 
touch pools (range of highlighted 
species), aquarium 
dives 
Invertebrates Not highlighted Not Insects (range of species), Not highlighted Not highlighted Not highlighted 
highlighted spiders, cockroaches, stick 


insects 


“ Information only available for South African zoos. 
Species are listed in approximate order of frequency of appearance. 
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Table 10.3 Behaviours trained for educational and entertainment purposes. 


Natural/unnatural 


Training method 


Demonstration type 
(presentation, performance, 
or encounter) 


Examples 


Remaining 
stationary 


Walking, running 


Climbing, 
burrowing 


Sitting, standing, 
lying 


Holding, catching, 
grasping, carrying 


Swimming, 


swinging, jumping, 


flying 
Feeding, hunting 


Balancing 
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Natural, but position 
or duration may be 
unnatural 


Species dependent 


Species dependent 


Species dependent 


Species dependent 


Species dependent 


Natural 


Species dependent 


Stationing 


Extensions of natural movements 
Successive approximation 
Marker and target 

Use of lures 


Successive approximation 
Targeting 


Extension of natural behaviour with 
trained commands led by human 
Stationing 

Targeting 


Targeting 


Extension of natural behaviours 
Stationing 

Targeting 

Extension or control of a natural 
behaviour 

Animals feeding controlled and 
demonstrated at particular times 


Over extension or control of a 
natural behaviour 


All 


Presentation, performance 


Presentation, performance 


All 


All 


All 


Presentation, performance 


Performance 


Tiger stationed to sit on a log 
Sealions on stands 


Bear walking (natural when quadrupedal but unnatural 
if trained to walk bipedal) 

Macaw walking naturally, riding a bicycle unnatural but 
same movement 

Seriema running in front of audiences in order to find 
food 


Burrowing owls and Patagonian conures going through 
tunnels 

Big cats climbing trees for food recovery 

Caracara demonstrating tunnelling behaviour as part of 
hunting 


Big cats standing on trainers’ shoulders (trained as 
though standing against a tree) 


Sealions/cetaceans catching balls with flippers 


Sealions swimming, birds flying, squirrel jumping 
Bird trained to fly to glove to get food reward 


Falcon flying to the lure, hawk chasing a dummy bunny 
Serval and caracal jumping for lure or food reward 
Cheetah running to lure 


High wire or tight rope walking. 
Tigers, bears, apes & other primates riding horses, 
ponies or elephants 
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® 


Manipulating an Species dependent Over extension or control of a Presentation, performance Capuchin opening a nut 

object natural behaviour Sealions/cetacean balancing a ball on their nose 
Natural behaviours extended for Animals riding scooters and all terrain vehicles 
dramatic effect and visibility from a Animals painting pictures 
large audience Parrots posting coins into donation boxes 


Parrots sorting coloured objects (to demonstrate 
intelligence and ability to see in colour) 
Seriema bashing plastic lizard to demonstrate hunting 


displays 
Body or body-part Unnatural Forced, can result in injury Performance Unnatural movements and tricks 
contortion Sea lions catching hoops 
Risk-taking Typically unnatural Extension or control of a natural Performance Jumping through hoops of fire 
ehaviour Raptors flying through person’s legs and arms 
Behaviour trained for display 
purposes 
Displaying Unnatural Extension or control of a natural Performance Sea lions clapping or catching balls, parrots nodding 
anthropomorphic ehaviour ‘yes’ or counting 
actions Behaviour trained for display Birds, parrot and corvids talking and singing 
urposes Animals painting 
Forcing the behaviour by subjecting 
the bird to loop tapes ina 
controlled environment 
Social interaction Unnatural aising /working animals together Presentation, performance Interaction with other animals not normally found 
with other species from an early age together in the wild state. Lions, tigers, bears together in 
that would not Forced interaction one enclosure 
naturally occur Tigers nursing piglets 
Cheetahs and dogs housed together 
Social interaction Unnatural Harness, lead, collar training All (primarily encounter) In hand obedience, walking amongst crowds and groups 
with humans Training to ride in boxes and of people, sitting or lying in a certain place or position 
vehicles Trainers riding or balancing on any part of the animal 
Conditioning from an early age Training to ride in boxes and vehicles 
Successive approximation Walking on a harness with a member of the public 
Increased exposure to noise and Riding, sitting on big cats, surfing on cetaceans 
novel experiences to enable handling 
Display of body Natural Marker and target Presentation Medical husbandry techniques: open mouth, 
parts Natural behaviours extended and presentation of torso or limb, injection acceptance or 
linked to command signals desensitisation 


Semen/blood collection 
Birds holding wing open to demonstrate wingspan 
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Figure 10.1 Sea lion show at Blackpool Zoo (UK) using unnatural objects to demonstrate adaptations such as 


hunting. Source: Sarah Spooner. 


the animal to perform in an unnatural way. 
Often some form of animal feeding accom- 
panies these types of talks, which has the 
advantage of increasing the likelihood that 
the visitor will have a clear view of the ani- 
mals (Figure 10.2). However, since zoos can- 
not fully mimic wild environments, the 
feeding behaviours displayed in captivity 
may not be entirely natural (i.e. may repre- 
sent modifications of natural feeding behav- 
iours, or incomplete repertoires). For 
example, live vertebrate prey items are not 
allowed to be given to captive carnivores on 
welfare grounds in many (but not all) coun- 
tries (DEFRA 2012), necessitating less natu- 
ral food provisioning (e.g. dead and processed 
meat items), and preventing the full reper- 
toire of feeding behaviours from being exhib- 
ited by the animal. A diverse range of feeding 
enrichment strategies are available and used 
by most zoos in order to promote more 
natural feeding behaviours. 

Similarly, the regular provision of food at a 
specific time and place can risk the develop- 
ment of anticipation behaviours (and poten- 
tially stereotypies) where the animal associates 
the presence of a keeper or an increasing 


crowd to herald the arrival of food (Watters 
2014). This anticipation behaviour can be 
problematic as animals disrupt their behav- 
iour patterns in preparation for the food stim- 
ulus and, as a consequence, the behaviour 
presented to the public may not be one which 
would be found in the wild (Jensen et al. 2013), 
thereby becoming a performance as per our 
previous definition. Some zoos, such as 
Chester Zoo (UK) aim to reduce anticipatory 
behaviours by randomising their talk and 
feeding times (Bazley 2018). This insures that 
when a combined talk and feed is given, the 
animals are more likely to present in a natural 
way. It is possible the animals still learn some 
stimuli associated with talk times but these 
are limited. In contrast, the downside is that, 
for visitors who seek information in the form 
of a talk on a particular species, these are 
restricted and variable, depending on the day. 

Increasing the complexity of a presentation 
beyond simply interpreting a feeding event 
typically requires the use of some trained 
animals. Free flying bird shows are popular 
in zoos and bring animals up close to the 
audience in order to better display special- 
ised adaptations. Examples of this include 


10.3 The Behaviours and Training Involved in Public Displays 


Figure 10.2 Giraffe feeding at Cotswold Wildlife Park, UK. Source: Sarah Spooner. 
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KALBA BIRD OF PREY CENTRE 


Figure 10.3 Barn owls used in free flight demonstrations of silent flight (left) and adaptations (right), Kalba 
Bird of Prey Centre (UAE). Source: K. and G. Whitehouse-Tedd. 


the presentation of trained barn owls to 
audiences; their facial disks and silent flight 
are explained via the commentary provided 
(Figure 10.3). These displays may still present 
animals in a relatively natural way, however, 
often encouraging natural behaviours to be 
performed on demand or for extended 
periods. 

In another example, macaws (Ara spp.) at 
Birdworld (Surrey, UK) were trained to open 
their wings and raise their feet on command 
(Figure 10.4). This enabled visitors to see the 


bird’s wingspan as well as features such as the 
zygodactyl feet. Although the birds would 
not normally hold these positions for such 
extended or repeated durations, they were 
not unnatural movements to perform. 
Likewise, seriemas (Cariamidae family) were 
encouraged to demonstrate jumping ability 
in order to receive a food reward and to sing 
on command. This was trained by playing a 
recording of a seriema to which the bird 
would automatically respond. The seriemas 
were also trained to demonstrate hunting 
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Figure 10.5 Trained birds on donation boxes during the free flight bird show at Taronga Zoo, Sydney. Source: 


Host 2008. 


behaviours by hitting a plastic lizard against a 
rock in return for a food reward. These 
behaviours were trained using positive 
reinforcement whereby if the bird performed 
the action they were rewarded with food. 

At Taronga Zoo, Sydney (Australia), par- 
rots were trained to collect monetary dona- 
tions from the audience of the Free Flight 
Bird Show, and to then place the money in 


specially-designed boxes as part of the show 
(Figure 10.5). The funds raised were used for 
an in situ project aimed at breeding and 
releasing little penguins (Eudyptula minor) 
into the Sydney Harbour. Using positive rein- 
forcement, trainers conditioned native 
Australian parrot species to collect, carry, 
and then deposit money (both paper notes 
and coins) from the viewing audience (Host 


2008). First seen being performed by ravens 
and crows at a bird show in Texas, the 
Australian bird trainer, Claudia Bianchi, 
developed a training programme for a galah 
(Eolophus roseicapilla) and white-tailed black 
cockatoo (Calyptorhynchus spp.). Although 
corvids were considered potentially more 
suitable for this routine, Taronga Zoo wanted 
to utilise existing birds from their collection 
(Host 2008), and continue to involve mainly 
native Australian birds in their show. 

The birds selected had previously received 
basic conditioning training, but had not experi- 
enced any shaping or training of complex 
behaviours (Host 2008). In order to perform 
the donation-collecting activity, the birds 
would need to sit on the donation box and 
accept money in their beak (Host 2008) with- 
out attempting to swallow the money (or bite 
the donor!). Desensitisation to the show envi- 
ronment (crowds of up to 1000 people, music, 
and the free flying presence of other trained 
birds), was also necessary (Host 2008). This lat- 
ter aspect proved to be the most challenging, 
especially since the show programme changes 
over time with new birds being introduced 
(Host 2008). Another significant issue was the 
tendency of one of the birds to throw the money 
away after picking it up (Host 2008), which was 
obviously contrary to the message that the 
show was attempting to convey. Although the 
birds were also slower to collect and cache the 
money than the corvids witnessed in Texas, 
they were considered successfully trained over 
the course of 10 months (Host 2008). 


10.4 Animal Welfare 
Considerations 


Research using faecal cortisol levels suggests 
that birds used in public performances may be 
less stressed than birds who are simply 
displayed to the public in exhibits (Robson 
2002). This is potentially due to the positive 
reinforcement by trainers, meaning that the 
animals experience shorter periods of boredom 
or inactivity, and the fact that, whilst on view to 
a large audience, the birds are performing 


10.4 Animal Welfare Considerations 


familiar tasks with individuals with whom they 
know. However, benefits were only seen when 
birds participated in a moderate number of 
shows (maximum of four per day) and faecal 
corticosteroid levels were significantly higher 
when show numbers peaked. 

Findings in a range of species handled for 
educational purposes (hedgehogs, red-tailed 
hawks, and armadillos) also revealed a strong 
correlation between elevated faecal glucocor- 
ticoid metabolite concentrations, as well as 
increased undesirable behaviours, and 
increased amount of handling (Baird et al. 
2016). Welfare concerns were also identified 
by Taronga Zoo in their trained parrots. 
Therefore the zoo no longer offers the interac- 
tive money collection activity described 
above, despite positive benefits for conserva- 
tion donations (Kemp et al., submitted). This 
highlights the need to fully evaluate both the 
animal- and visitor-responses achieved by any 
non-husbandry or health-related training 
activity. Nonetheless, it is also important to 
note that faecal cortisol provides a cumulative 
indicator of adrenal gland activity and there- 
fore does not provide an immediate indication 
of acute stress levels in the animal. As such, 
research is currently being conducted using 
salivary cortisol from sea lions to elucidate 
hormone levels before and immediately after 
public performances (Bloom P., pers. comm.). 

Housing environment (enclosure size and 
substrate depth) was also linked to welfare 
indicators (Baird et al. 2016), whereby the con- 
ditions under which ‘programme or ‘education’ 
animals are housed may not be as optimal as 
‘exhibit’ or ‘breeding’ animals. Many UK zoos 
include collections of animals suitable for pub- 
lic contact. Various zoo guidelines provide 
advice on which species are best for handling 
and whilst this is beneficial in terms of welfare, 
it restricts the types of animals which can be 
used and does not always consider educational 
value (DEFRA 2012; EAZA Felid TAG 2017; 
European Association of Zoos and Aquaria 
2014). The exception to this is the World 
Association of Zoo and Aquarium’s guidance 
on the use of animals in presentations, in 
which an educational component is listed as 
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mandatory (World Association of Zoos and 
Aquariums 2003). Nonetheless, many of the 
handling collections include animals com- 
monly kept as pets such as corn snakes. 
Although handling an animal, regardless of 
species, may have benefits such as reducing 
phobias and increasing concern for the spe- 
cies, the ease of availability of such animals 
may increase public desire for keeping 
such animals as pets; missing the overall 
messages of biodiversity and conservation. 
Furthermore, individuals who handle animals 
in these sessions are often praised for their 
‘bravery’ at touching the animals, which rein- 
forces concepts that the animal is dangerous. 
Some collections such as Chester Zoo (UK) 
have opted to move away from live animal 
handling on welfare grounds, as handling ani- 
mals are often kept in different conditions to 
the other animals in a collection. However, 
they do encourage visitors to collect and han- 
dle wild animals in their grounds such as 
invertebrate species (Bazley 2018). This indi- 
cates a shared belief that first hand contact 
with animals is a crucial part of understand- 
ing nature and echoes ideas of learning 
through discovery and touch (Piaget 1973). 
There needs to be a balance between deliver- 
ing high impact educational activities with 
conservation value, and maintaining high 
animal welfare standards. This may not be 
easily achieved in practice, especially since 
animal welfare must be assessed on an indi- 
vidual scale, whilst education and conserva- 
tion impact is typically measured on much 
larger, population-level scales. However, by 
prioritising the needs of the individual ani- 
mals, and developing training, housing, and 
display methods in-keeping with these needs, 
it is possible to deliver more sincere, legiti- 
mate conservation-education messages. 


10.5 Impact on Visitor Learning, 
Attitude, and Behaviour 


As recently reviewed (Whitehouse-Tedd 
et al. 2018), the ability of animal presentations 
to elicit an increased knowledge retention has 


been reported in a number of studies 
(Ballantyne et al. 2007; Hacker and Miller 
2016; Reading and Miller 2007), and even 
linked to conservation intent (Hacker and 
Miller 2016). Presentations or performances 
using trained or conditioned animals offer 
experiential learning opportunities. By 
increasing visitor engagement through the 
assimilation of education within an entertain- 
ing or enjoyable experience, these pro- 
grammes align with classical learning theories 
such as Piaget’s theory of discovery and play, 
and Vygotsky’s social constructivism theory 
(Piaget 1973; Vygotsky 1978). This combina- 
tion of affective and cognitive learning is 
often key to zoo mission statements. The aim 
of many zoo education programmes is typi- 
cally to enable visitors to develop a concern 
for the natural world, and ultimately to 
increase their commitments towards its 
preservation (Kellert 1996). To this end, inter- 
actions with animals can create a more 
personalised education experience in which 
conservation messages may be better 
received, potentially achieving increased per- 
sonal meaning or relevance, which is consid- 
ered an important dimension to learning in a 
zoo setting (Falk and Dierking 2000). This 
emotional response to experiences is often 
associated with increased learning, empathy, 
or connectedness. In zoos, the ability to see 
animals performing active behaviours, as well 
as having ‘up-close’ encounters with the ani- 
mals (Figure 10.6) has been linked to increased 
positive affective responses and predicted 
their ability to make meaningful connections 
to concepts (Luebke et al. 2016). Self-reported 
emotional arousal was also highest for visi- 
tors observing animals performing active 
behaviours such as during a bird of prey flying 
presentation or lion feeding event (Smith 
et al. 2008b). Moreover, this self-reported 
data was supported by findings for changes in 
the heart and respiration rates of these visi- 
tors, indicating a physiological response to 
these zoo experiences. 

It follows that animal training presenta- 
tions, as well as the use of trained animals in 
zoo education presentations, have a role to 
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Figure 10.6 An animal encounter experience at London Zoo (UK). Source: K. Whitehouse-Tedd. 


play in visitor learning. Although active par- 
ticipation is known to increase learning (Sim 
2014; Sterling et al. 2007), it is possible that 
the observation of other people participating 
in an activity can be equally important in a 
learning experience. Therefore, the viewing 
of animal-trainer interactions may be an 
underlying educational component. For 
example, observing the protected-contact 
training of big cats was perceived to provide 
increased educational opportunities for the 
public, and the relationship between trainers 
and animals thought to be particularly impor- 
tant in this context (Szokalski et al. 2013). 
Increased visitor attention during live animal 
presentations or performances (Figure 10.7), 
compared to keeper-only presentations or 


static exhibit viewing, indicates the potential 
for enhanced visitor learning opportunities 
(Alba et al. 2017). Information can be pre- 
sented in an engaging manner during static or 
training presentations with live animals, 
potentially increasing the feeling of connect- 
edness between visitors and animals they are 
observing (Szokalski et al. 2013) (i.e. using the 
trainer as a proxy). In another study, more 
positive experiences (scores for enjoyment, 
educational experience, and statements of 
value) were reported by visitors observing a 
training demonstration compared to those 
involved in passive exhibit-viewing or 
interpretation-only presentations (Anderson 
et al. 2003). Likewise, a greater knowledge 
gain was reported by visitors viewing an 
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Figure 10.7 Formal education class at Bristol Zoo Gardens (UK) using a live snake for demonstration purposes. 


Source: K. Whitehouse-Tedd. 


animal presentation compared to those that 
hadn't (Price et al. 2015). 

An important point here is that none of 
these studies tested learning in these con- 
texts and therefore rely on the visitors’ per- 
ceived learning. Moreover, where presented, 
it appears that only superficial learning was 
occurring (i.e. based on the recall of facts 
without the ability to apply or evaluate con- 
cepts) (Bloom et al. 1956; Crowe et al. 2008), 
such that the true educational value of ani- 
mal training presentations remains to be 
determined. Similarly, whilst zoo visitors 
often desire animal interactions and view 
them as enabling a more holistic learning 
experience, the actual encounters are often 
recalled in terms of the pleasure experienced 
from petting and feeding animals, with only 
occasional recall of education, preservation 


or conservation (Bulbeck 2004). Research on 
the 2016-2017 sea lion show at Flamingo 
Land demonstrated that whilst some facts 
were recalled from the sea lion shows, visi- 
tors left the performance with a weaker 
understanding of the natural uses for a sea 
lion’s whiskers and an increased recall of 
unnatural behaviours such as_ balancing 
objects (Spooner 2017). This suggested that 
using artificial examples of natural behav- 
iours may have been misleading to visitors. 
In response to research findings, the show 
adapted the objects used for balancing to 
appear more natural. For example, instead of 
using balls and bowling pins, the show uses a 
model fish (APAB Ltd, pers. comm.) which 
the sea lions balance to demonstrate how 
they would hunt under water, in order to 
move away from misconceptions that sea 


lions balance objects on their nose in the 
wild. However, this has yet to be evaluated 
regarding the visitors response and its impact 
on educational value. 

Controversies also exist in regards to the 
value or justification of some types of training 
programmes. A survey of the perceptions of 
Australasian zookeepers involved in free- or 
protected-contact with big cats revealed a 
general consensus that any contact with big 
cats should be restricted to keepers (Szokalski 
et al. 2013). However, public interactions with 
these carnivores do occur in zoos around the 
world (e.g. posing for photos with tigers, walk- 
ing with lions, stroking cheetahs). Concerns 
have been raised including sending the ‘wrong’ 
message, including misinformed perceptions 
of animal behaviour, the safety of interactions, 
or even promoting exotic pet ownership 
(Ballantyne et al. 2007; Bulbeck 2004; Szokalski 
et al. 2013). In contrast, others feel that ani- 
mals would not be ‘as interesting’ without 
closer contact (Szokalski et al. 2013). 

With that in mind, observing free-contact 
interactions between an animal and trainer 
was shown to increase visitor dwell time as 
well as provide evidence of more deeper 
learning via voluntarily offered statements 
related to animal behaviour and conserva- 
tion status (Povey and Rios 2002). This use of 
the animal trainer as a proxy for visitors’ per- 
sonal experiences was also demonstrated in a 
study of visitor attitudes (Hacker and Miller 
2016). Where visitors considered themselves 
to have experienced an ‘up-close encounter’ 
with an elephant (without any physical 
contact), a strong link was demonstrated to 
an improved attitude towards the impor- 
tance of wild elephant conservation (Hacker 
and Miller 2016). Other studies have also 
determined animal training presentations to 
be effective in influencing visitor attitude 
(Miller et al. 2012; Price et al. 2015), as well as 
conservation intentions achieved from the 
use of trained animals in visitor presenta- 
tions (Miller et al. 2012; Swanagan 2000). 

When assessing the efficacy of animal 
presentations, the importance of the 
inclusion of a personalised experience, and 
appropriate interpretation, is apparent. The 
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study of the elephant training presentation 
mentioned above revealed that viewing this 
activity alone did not influence visitor atti- 
tude or conservation intent (Hacker and 
Miller 2016), suggesting that the experience 
of an encounter must be an integral compo- 
nent of a successful education experience. 
The elephant presentation took place in a 
large amphitheatre, which may have reduced 
the intimacy felt by some visitors, depending 
on where they were seated. In another exam- 
ple, observing a rhino training presentation 
without any associated factual or interpre- 
tive commentary resulted in a high failure 
rate when visitors were quizzed on their 
knowledge after the demonstration (Visscher 
et al. 2009). Visitors that saw the same train- 
ing presentation preceded by a keeper/ 
educator explanation, had nearly 100% pass 
rates on the post-viewing quiz, illustrating 
the necessity for interpretation alongside 
animal training (Visscher et al. 2009). 
Extrapolation of individual study conclu- 
sions regarding the effectiveness or value of 
animal presentations in general should 
therefore be performed with caution, with 
sufficient acknowledgment of case-specific 
attributes in terms of experience quality and 
characteristics. Contextualisation is key 
(Falk and Dierking 2000), and educational 
impact will vary according to the programme 
design, the animal handlers, the location, 
and the safety of the performance (Orams 
1997; Szokalski et al. 2013). 

Differentiating between knowledge gain 
and attitude or conservation intention is 
equally important, as these outcomes are not 
always integrally or consistently associated. 
Visitors demonstrated higher knowledge 
scores (compared to their entry scores) three 
months after either the viewing of a presen- 
tation using trained animals, or an encounter 
between visitor and trained animals (Miller 
et al. 2012). However, only the visitors who 
participated in an animal encounter had 
maintained an increased attitude and behav- 
ioural intention score; the group viewing the 
presentation had returned to baseline in 
terms of their attitudes and conservation 
intentions (Miller et al. 2012). As such, whilst 
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memorability may be a precursor to under- 
standing, developing understanding from the 
recalled facts is not necessarily automatic. 
Evidence of the effectiveness of animal pres- 
entations to increase support for conservation 
was shown in a study of visitors who partici- 
pated in an interactive elephant presentation, 
compared to visitors viewing elephants in their 
enclosures (Swanagan 2000). During this 
study, the viewing of the animal presentation 
was associated with the highest rate of peti- 
tions for elephant conservation (Swanagan 
2000). Similarly, Taronga Zoo's performance 
using donation-collecting parrots (described 
in Section 10.3) raised over £20000 within its 
first year (Host 2008); the role of the birds in 
this activity appeared to increase the propor- 
tion of the audience donating, compared to 
when no birds were involved (Kemp et al., sub- 
mitted). However, the amount donated (per 
visitor) was significantly less when a bird was 
used, compared to donations received without 
visitor—bird contact, and it has been postu- 
lated that visitors were seeking an interaction 
with the bird for a minimal cost, rather than 
making a true donation for the sake of conser- 
vation (Kemp et al., submitted). Another bird 
show was also determined to motivate an 
increased participation in conservation behav- 
iours, or a reinforcement or supplementation 
of the knowledge (Smith et al. 2008a). However, 


Case Studies 


when participants were contacted six months 
after their zoo visit, most had failed to start 
new behaviours (Smith et al. 2008a). Similar 
short-term increases in conservation inten- 
tions had failed to be retained by visitors a few 
months after a visit to a ‘conservation station’ 
exhibit at Disney’s Animal Kingdom (in which 
live animal presentations, and interactions 
were available) (Dierking et al. 2004). This lack 
of retention indicates that although short-term 
benefits may be achieved from trained animal 
presentations, an isolated zoo visit is challenged 
in its ability to instil longer-term behavioural 
changes. 

Nonetheless, other examples exist to 
demonstrate the successful incorporation of 
conservation messaging in trained animal 
presentations at zoos, with impacts on visitor 
conservation awareness and intention to per- 
form positive behaviours. Zoos Victoria, 
Melbourne (Australia) promoted marine habi- 
tat conservation via donations and motivation 
for recycling as part of their live animal presen- 
tation (Mellish etal. 2017). Likewise, Wellington 
Zoo (New Zealand) implemented a pledge to 
perform a conservation behaviour as part of a 
live animal presentation, and determined that 
by asking visitors to sign a pledge, as opposed 
to just being informed of the behaviour, signifi- 
cantly greater uptake of the behaviour could be 
achieved (Macdonald 2015). 


There are a variety of techniques used for training and most trainers have their own preferences 
depending on the species and behaviour being trained. The following are some case studies 
selected to demonstrate the range of messages delivered, and the training techniques involved. 


Biological and Ecological Facts 


Free Flown Exotic Bird Show and Birds Used for Film-work; Pleasure Wood Hills (UK) 


Biological fact: owl’s sense of hearing. 


Presentation: free flight showing natural flight and hunting behaviour. 

The power of owls hearing can be shown or demonstrated by training the bird to a buzzer. 
Simply described, the owl is fed and the buzzer activated, the bird then identifies the sound with 
food. The buzzer is then placed in a location and activated; the bird flies to the point of the sound 
and is rewarded. During the demonstration multiple buzzers can be used to fly the bird to and 
from various points around the stage/demonstration area. Visitors can interact and choose the 
point of landing before the bird arrives, which will show that the bird is not flying to the same 


point every time and is in fact going to the sound. 
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Message: the bird is using its sense of hearing to locate its prey using the buzzer as a target. 


Animals in Action; London Zoo (UK) 

Biological facts: wingspan and scavenging feeding ecology. 

Presentation: a turkey vulture is flown from point to point using a food reward. 

As with most birds they are weighed daily; each bird will have its own flying weight and is fed 
accordingly. A bone on the stage table is also laced with a food reward. The routine is simple and 
easy for the bird to learn. Many birds used in shows are hand reared which can make bird-trainer 
interactions a lot easier as the bird should have no fear of humans and may even consider the 
trainer as a sibling or a parent. 

Message: showing wingspan and flight of this species, the scavenging ecology is demon- 
strated with the use of a bone as a prop. 


Cheetah Run; San Diego Zoo Safari (USA) 

Biological facts: speed and hunting ability. 

Presentation: this is a very natural behaviour that clearly displays the speed of the cheetah. 

Training is simple as the cat has a natural inclination to chase moving objects. Starting as a cub 
with a lure on a pole as a toy, and at a later stage transferring the lure to a machine is a very simple 
way of achieving this behaviour. However, the choice of object/lure should be thought about 
carefully. For example, using a child’s cuddly toy many not be appropriate; should the animal see 
such a toy in a pram or being held by a child, this could invoke a chasing response. 

Message: evolutionary adaptations for speed and use of chase in this species’ hunting 
strategy. 


The Savannah Ecosystem; Cincinnati Zoo and Botanical Gardens (USA) 

Ecological facts: the interactions between species. 

Presentation: in this demonstration a range of savannah species are displayed, including 
a serval (which demonstrates its jumping ability) and a cheetah (its running ability as 
described above), as well as a livestock guarding dog (to demonstrate a conservation 
strategy). 

The serval is a hand reared cat and like many animals can easily be taught to follow the trainer 
by being rewarded at intervals with food. Training the cat to step up onto a platform is simply a 
matter of putting the reward on the platform and the cat goes up to get it, and the same routine 
is used on the tree branch. The jump is a natural behaviour and the ball at the end of the pole is 
the target. The target can be introduced at an early age as a toy to the kittens. Being naturally 
playful they will get to identify with it quickly. The target is attached to the pole and gradually the 
height is increased; it may be that the cat receives a food reward after it has made the jump or 
shortly after to reinforce the target. 

Message: displaying to the visitor a range of species found in a savannah ecosystem, their 
unique adaptations and a conservation strategy. 


Ecological Information; Various Examples (Authors’ Own) 

Animals and birds can be displayed in many different ways in a show. A squirrel entering and 
exiting from a hole in a tree, or a meerkat coming out of a pipe to look like a burrow will give the 
visitor an immediate idea of where it lives and some of its nesting behaviours. It is perfectly natu- 
ral for a meerkat to want to go into a hole at ground level, a food reward on entering will reinforce 
the behaviour. Training such a behaviour can be as easy as simply feeding the animal in the loca- 
tion, box or prop. 

Message: showing the bird or animal with a natural prop (hole in a tree stump) gives the visitor 
a visual idea about this species’ ecology. 
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Conservation Messages and Behaviours 


Ocean Warrior Mascot, Rusty the Penguin; uShaka Marine World, Durban (South Africa) 


strong message to visitors. 


the paper and is rewarded for doing so. 


10.6 Conclusion 


Whilst further research is needed into the 
extent of educational impact from visitor— 
animal interactions and presentations, it is 
clear that humans desire contact with 
animals. Extending natural behaviours to 
facilitate ease of visibility and focus learning 
appears a valid use of animal training and 
has benefits in terms or veterinary and 
husbandry practices. Despite non-natural 
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Welfare Implications of Zoo Animal Training 


Vicky A. Melfi and Samantha J. Ward 


Training can improve and compromise zoo 
animal welfare; the outcome is dependent on a 
great many variables and often situations 
which can only be judged on a case by case 
basis. This can make the relationship between 
training and animal welfare complex. 


11.1 Setting You up to Succeed 
As described by many zoo professionals, 
training is just one of many different ‘tools’ in 
the husbandry ‘tool box: Zoo animal man- 
agement aims to ensure good animal welfare 
through a myriad of applications, from 
ensuring genetic diversity, high quality and 
appropriate nutrition, a suitable social group 
(in terms of composition and number), pre- 
ventative and remedial veterinary care, 
appropriate housing, and as we've learned in 
this book, learning opportunities which can 
be afforded in different ways, e.g. environ- 
mental enrichment, zoo environment, or 
training (see Chapters 3, 5, 6). 

Training has been applied to the lives of 
zoo animals in countless ways for almost as 
many reasons. To support preventative vet- 
erinary care, administer drugs, and remedial 
veterinary support, to move animals between 
areas within their enclosure, to separate ani- 
mals temporally or for prolonged periods of 
time, to aid the introduction and/or translo- 
cation of the target animal or those who will 
receive a new animal, to maximise enclosure 


use by animals, to increase animal visibility 
to the public, to facilitate human-animal 
interactions, to support education pro- 
grammes and outreach which might include 
animals leaving the zoo site, to ensure appro- 
priate nutritional intake, to increase or reduce 
the expression of different behaviours, to 
entertain visitors, to facilitate breeding pro- 
grammes and the use of artificial reproduc- 
tive techniques... the list could go on and on! 

When we consider the many ways that 
training can be applied to the lives of zoos 
animals, it appears that there are three over- 
arching goals: improving the individual ani- 
mals’ welfare; facilitating zoo operations; and 
achieving the zoos’ mission, which includes a 
conservation imperative (Barongi et al. 
2015). These three goals are important to the 
success of the zoo, but unhelpfully they might 
not be congruent with respect to their impact 
on animal welfare. In much the same way 
that zoo professionals consider the ultimate 
goal of zoos to be species conservation 
(Fa et al. 2014), we know that tools and tech- 
niques which might yield good conservation 
goals can themselves compromise welfare 
(Beausoleil et al. 2014; Keulartz 2015). 

In this chapter we hope to: clarify how ani- 
mal welfare science can be used to better 
understand the impact of training; enable zoo 
professionals to take an evidence-based 
approach to whether training is the best tool 
for a given a situation; explore methods of 
evaluating the impact of training on welfare; 
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and initiate discussion and hopefully motivate 
investigation of the relationship between ani- 
mal welfare and the provision of husbandry 
training in zoos. Given that we anticipate that 
readers of this chapter have or will read other 
chapters in this book, we have not provided 
and overview of the impact different training 
techniques may have on the welfare of animals, 
as this is considered throughout this book, 
especially in Chapters 4 and 7. So the obvious 
misconceptions, conveyed by language, that 
any training which includes the term negative 
or punishment, is also detrimental to animal 
welfare is not further discussed. 


11.2 Animal Welfare Science vs 
Ethical Considerations 


Ethics are the ‘moral principles that control 
or influence a person's behaviour’ (OED 
2018). The study of animal ethics relates to 
how we as humans use animals within society 
and whether these uses can be justified. The 
study of ethics is based on theoretical philo- 
sophical reasoning of concepts such as, the 
moral status of animals and the nature and 
significance of species, as well as considering 
practical applications, in terms of how ani- 
mals are used in today’s society for example in 
farming systems or within zoos (reviewed 
Beauchamp and Frey 2011). By contrast, ani- 
mal welfare describes the animals’ state, along 
a continuum (from great to awful) at a par- 
ticular time, which manifests as a result of its 
ability (or lack thereof) to meet physical and 
psychological challenges within its daily life. 
Animal welfare science is a relatively new 
multidisciplinary subject which aims to 
empirically evaluate and consider the welfare 
state of animals; a good review of the history 
of animal welfare science was undertaken by 
Broom (2011). There can be some confusion 
whether a topic is an ethical or welfare issue. 
It is important to clarify how these perspec- 
tives differ, as the study and outcomes of them 
can lead to different results and thus applica- 
tion. Simply, issues relating to whether we 
should use animals and how is the realm 


of ethical debate. Whereas measuring the 
impact of what we do to animals is the realm 
of animal welfare science. 

There are various texts which specifically 
consider the ethics of zoo animals (e.g. Norton 
et al. 2012; Gray 2017). Other than wanting to 
draw the readers’ attention to the distinction 
between animal ethics and welfare, this chap- 
ter aims to focus on animal welfare as it relates 
to zoo animal training. There are many ethical 
considerations which relate to zoo animal 
training, not least should we train animals? 
Does training impact the animals’ integrity 
(telos; Figure 11.1)? Does training zoo animals 
further remove them from their wild conspe- 
cifics and does it matter? If zoo animals are 
trained does it influence our perception, treat- 
ment, and consideration of them? As can hap- 
pen within the field of ethics, the number of 
questions which arise can become over- 
whelming and the discourse required to do 
justice to these important issues lengthy! As 
pragmatists, and let’s be honest zoo animal 
welfare scientists rather than philosophers, we 
have decided it would be really valuable to 
provide an overview of the implications train- 
ing zoo animals might have relative to their 
welfare state. This overview is intended to 
support you, the reader, to make evidence 
based decisions about training, which might 


Figure 11.1 An animal's telos typifies what it is to be 
that animal: a hummingbird illustrated here 
hovering typifies what it is to be a hummingbird. 
Source: https://www.pexels.com/photo/animal- 
avian-beak-bird-349758. 


also contribute to ethical discussion; the latter 
will likely vary between countries, cultures, 
and organisations. 


11.3 Animal Welfare Science 


Central to the debate of whether animals 
have the capacity to suffer is whether they 
possess consciousness and/or sentience 
(Dawkins 1980). Historically few have 
attempted to empirically study animal con- 
sciousness and emotion; as much as anything 
the study of the subjective affective world of 
humans is difficult to traverse, so this under- 
taking in animals is also very difficult 
(Dawkins 2008). To move the study of animal 
welfare forward, Dawkins, acknowledging 
that the study of animal consciousness is cen- 
tral to considerations about animal welfare, 
suggested that we can infer much about ani- 
mal welfare through two simple questions: 
(i) Are the animals healthy? and (ii) Do they 
have what they want? (Dawkins 2004). 
Following in this direction a number of stud- 
ies prior to this, focussed on animals’ prefer- 
ences, or how hard they might ‘work’ for 
resources within their environment (review 
Dawkins 1990; Fraser and Matthews 1997); 
these studies were considered to address the 
question ‘What do animals’ want?’ More 
recently studies of cognitive bias, testing 
whether animals are optimists or pessimists, 
and how the consequential choices they 
make are affected (Harding et al. 2004) have 
been instrumental into shedding light on the 
emotional capacity of animals. Further work 
in this area suggests that the majority of ver- 
tebrate animals are sentient beings and are 
able to feel both positive and negative emo- 
tions and affective states (Guesgen and 
Bench 2017; Paul and Mend! 2018). 

It is likely that the difficulties inherent in 
studying animal emotional experience, led to 
the large body of work and bias in animal 
welfare science, which has focussed on the 
biological functioning of animals (Barnett 
and Hemsworth 1990). This functioning 
approach is often considered to ‘refer[s] to 
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the state of an individual in relation to its 
environment, and this can be measured’ 
(Broom 1991). These studies generally use 
physiological or psychological (usually meas- 
ured through behavioural expression) met- 
rics to measure an animals’ stress response in 
different situations (Broom 2011). This area 
of animal welfare science has dominated the 
methods chosen to study welfare, the ques- 
tions asked and the prevailing attitude that 
animal welfare science can be largely deter- 
mined by the extent to which an animal 
thrives in captivity; evidenced for the most 
part on production indices, i.e. mortality, 
morbidity, fecundity, and growth rates. This 
approach is underpinned by our understand- 
ing of stress biology; the extent to which ani- 
mals’ are able to meet (or cope with) challenges 
in their environment (Moberg and Mench 
2000). In the most extreme situations, captive 
animals that are not able to adapt their physi- 
ological or psychological response appropriately 
to challenges will die. For a great entertaining 
overview of stress biology, which relates to 
humans but has biological relevance to zoo 
animal welfare too, check out Sapolsky 
(1998); it has been written explicitly to be pal- 
atable and engage all audiences. 

A third avenue adopted in the study of ani- 
mal welfare is to appreciate and respect the 
animals’ telos, ‘the set of needs and interests 
which are genetically based and environ- 
mentally expressed, which collectively con- 
stitute or define the form of life or way of 
living by that animal, and whose fulfilment 
or thwarting matter to the animal’ (Rollin 
2003). An easier way of considering this view 
was proposed by environmental philosopher 
Bernard Rollin, who suggested that ‘Birds 
gotta fly and fish gotta swim’ and as animals 
deviate from these features which typify 
them, so too would their welfare state (Rollin 
1990) (Figure 11.1). 

Taken together, these three pillars within 
the field of animal welfare science have been 
referred to as the study of the animals’ mind, 
body, and nature (Duncan and Fraser 1997) 
(Figure 11.2). Others have suggested that an 
animal’s natural history and evolutionary 
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Animal bodies 
Functioning: health, 
growth, disease, reproduction 


Animal minds 
Feelings: pleasure, 
suffering, and consciousness 


biology be considered when evaluating ani- 
mal welfare, to provide parameters of what 
animals might have evolved to tolerate and 
the mechanisms they use in doing so (e.g. 
Barnard and Hurst 1996). Alternatively, we 
can consider welfare by allostasis (Korte 
et al. 2007); a concept whereby we consider 
biological and psychological structure and 
function. Following an allostatic approach, 
we might venture that given many animals 
possess similar biological structures as 
ourselves, that the function of these is also 
similar. A logical endpoint is that if we have 
consciousness and other animals possess the 
same biological apparatus as us, that they 
too will likely have consciousness too 
(Griffin 2013). As you can imagine depend- 
ing on the approach taken, different data 
need to be collected and evaluated, and 
importantly different questions about wel- 
fare are likely to be addressed. That we all 
come to the study and issue of animal wel- 
fare with ‘baggage; due to different cultural 
views, personal experiences, societal values, 
and many other influencing factors, needs to 
be remembered, given the questions we ask 
about animal welfare will determine how we 
measure animal welfare and how we inter- 
pret an animal's welfare state (Fraser 2008). 
Furthermore, though objective indices of 
welfare have, and are, considered to be the 
most reliable and robust tools for assessing 
animal welfare, studies using validated sub- 
jective ratings are proving to be incredibly 
sensitive and informative i.e. qualitative 


Figure 11.2 Mind, body, and nature 
are the three most commonly used 
directions to study animal welfare. 


Animal natures 
Natural conditions 
and behaviours 


behavioural assessment (Wemelsfelder and 
Lawrence 2001; Wemelsfelder et al. 2001). 

This is an overview, and by no means con- 
sidered an exhaustive review of animal wel- 
fare science. It is provided to help identify 
how animal welfare can be approached, which 
is essential when we move forwards in this 
chapter to explore how training and/or learn- 
ing might impact on zoo animal welfare. 


11.4 Choice and Control 


Embedded within zoo animal welfare science 
is the precept that providing control to ani- 
mals is essential for them to experience a 
good welfare state (Hill and Broom 2009) and 
that control in the environment can be 
achieved by offering choice in that environ- 
ment. Consequently, offering choice and 
control within captive animal management 
has become a generic goal and studies have 
demonstrated welfare benefits when animals 
are afforded some degree of control over 
their environment (reviewed Whitham and 
Wielebnowski 2013). Providing zoo animals 
with opportunities to gain some control 
within their environment, can be achieved 
in one of two main ways: through minor 
changes or additions to the enclosure itself 
i.e. the provision of enrichment which ani- 
mals choose to use or not (e.g. Carlstead and 
Shepherdson 2000), and through changes to 
husbandry, i.e. providing animals with the choice 
of where to spend their time (e.g. Ross 2006). 


There are many studies where similar types 
of changes to housing and husbandry have 
been associated with measurable benefits to 
zoo animal welfare, and authors have attrib- 
uted, in part, the success of the intervention 
with the reasoning that it conveys a degree of 
‘control’ to the animal within its environment 
(e.g. Carlstead and Shepherdson 2000; 
Fernandez et al. 2009). Whether the mecha- 
nism for the success of these interventions is 
that they bestow control is arguably difficult 
to empirically identify. What is clear, is that 
these studies do offer some choices 
to animals. 

Some years ago, Broom (1991) warned that 
the choices animals made, might not neces- 
sarily equate to good welfare. Broom’s (1991) 
examples where a diet could be chosen and 
expression of self-injurious behaviour per- 
formed, both of which might be choices, but 
that both would reduce health and also wel- 
fare. The provision of choice alone it seems, 
does not necessarily result to elevated animal 
welfare. Furthermore, qualities of the items 
being offered to be chosen between, are 
fundamental to whether they might convey 
welfare benefits; a choice of two options, nei- 
ther of which are appealing or appropriate, 
does not do justice to the concept of provid- 
ing choice (Fraser and Matthews 1997). We 
add this preamble, because in many ways, 
efforts made to improve the welfare of zoo 
animals have become ubiquitous in their 
assertion that they are providing choice and 
control within the zoo environment but that 
this detail has almost become perfunctory. 
And how does all this relate to zoo animal 
learning and training? 

It is often suggested that training pro- 
grammes enhance zoo animal welfare by 
offering them choice and control within their 
environment (Westlund 2014). An often 
quoted benefit of positive reinforcement 
training, is that animals ‘voluntarily’ take 
part or that they ‘cooperate’ with the training 
programme; both of these processes would 
give us cause to believe, and certainly many 
trainers do, that the participating animals 
therefore have a ‘choice’ to be involved and 
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they exert ‘control’ in their environment by 
taking part (e.g. Bloomsmith et al. 1998, 
2003). If indeed animals did have the choice 
to take part in the training programme, we 
agree it would deliver control to the animal 
over its environment. For this to be true we 
would expect that participation in training 
would not affect other aspects of housing 
and husbandry. Where this scenario becomes 
blurred, starts with the definition of training 
versus learning: ‘Learning can be broadly 
defined as a change in behaviour resulting 
from practice or experience; when practice 
or experience is dictated by humans, the pro- 
cess is called training’ (Mellen and Ellis 
1996). In a situation where humans dictate 
what is learned, there seems limited oppor- 
tunity for animal choice. The irrationality of 
the scenario being voluntary, is expounded 
when we consider that there is an expecta- 
tion when a training programme is initiated, 
that the acquisition of prescribed behaviours 
is required, rather than hoped for. It seems 
unreasonable and untenable to believe that 
zoo professionals will be provided with the 
resources to train a behaviour, just in case 
the animal wants to cooperate and join in. To 
be clear, there are circumstances where 
‘training’ goals are loose and different types 
of behaviours might be reinforced (e.g. ani- 
mals being rewarded for ‘inventing’ behav- 
iours). However, part of our scepticism about 
the voluntary nature of the animals’ partici- 
pation in training, results from observation 
of what happens if the animal chooses not to 
engage. From experience, there might be sit- 
uations where different animals are chosen 
for training, so indeed voluntary participa- 
tion is possible, but in the majority of situa- 
tions that we are aware of, the training 
programme would be altered to ‘set-up the 
animal for success’ 

We acknowledge that training zoo animals 
can lead to positive welfare outcomes (see 
Figure 11.3). There is no malice intended by 
drawing attention to the lack of choice or con- 
trol in most training programmes, or that the 
terminology used belies that humans are dic- 
tating and directing what the animal is 
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Figure 11.3 A trained dolphin having a catheter 
fitted. Source: Katharina Herrmann. 


expected to do; versus providing animals with 
free choice to take part in their own behav- 
ioural journey. We would argue that training, 
as it is often implemented, removes choice 
and control from the lives of captive animals, 
but this does not detract from the benefits 
which it can achieve through promotion of 
animal welfare, facilitating husbandry, and 
achieving the zoo’s mission (as referred to 
above). What we hope to highlight, is that 
though good training programmes are not 
physically forcing animals to cooperate, ani- 
mal participation is gained in such a way that 
despite what the training terminology would 
suggest, animals’ are seldom free to opt out. In 
fairness, choice and control within our own 
lives isn’t all it seems, in fact less choice can 
yield greater satisfaction (Iyengar and Lepper 
2000). Many of us might feel we have made 
many choices in our lives which lead us to 
buying a certain car, living in a certain neigh- 
bourhood, indulging in a specific lifestyle; but 
even those ‘alternative’ lifestyle choices have 
been crafted and marketed to us via the 
emerging field of neuroeconomics (Hansen 
and Christensen 2007; Hodgson 2003). With 
people viewing thousands of brand place- 
ments and other adverts daily, ubiquitous 
marketing in our world is akin to trainers in 
the lives of zoo animals; if we believe we have 
choice, maybe they do in the zoo too. 

Instead of being voluntary we would ven- 
ture that zoo animal training is a form of 


benevolent dictatorship; whereby as zoo pro- 
fessionals we hold absolute power over the 
actions and opportunities afforded to the 
animals in our care, but hopefully choose to 
use this power to support their needs so that 
they can attain good welfare. For example, 
shaping a behaviour is a method of training 
an animal to perform a desirable end-goal 
behaviour, which would otherwise be diffi- 
cult, by presenting it as small changes of a 
previously learned and thus accepted behav- 
iour. As good trainers we offer choices to the 
animal which will enable us to teach the ani- 
mals the behaviours we need them to learn. 
We might undertake preference tests prior to 
training, to ensure that the reinforcers used 
are highly prized resources; whether this is a 
food item, activity, or access to social interac- 
tion (e.g. Clay et al. 2009). Highly prized 
resources might be withheld and only availa- 
ble during training sessions. Social relation- 
ships might be used to increase motivation 
and engagement, whether that represent 
human-animal interactions or peers, and 
use the animal’s motivation to be in proxim- 
ity with that key person or conspecific to set 
them up to succeed. The animal's environ- 
ment might be modified so that it becomes a 
less desirable place to be, so the alternative 
training option is favoured. Taking part in 
the training programme might be facilitated 
with physical barriers, which make it hard for 
the animal to not comply or withdraw once 
training has begun. How we set animals up to 
succeed is, to a large extent, limited by our 
own imagination, knowledge of the species 
biology and the particular individual animal. 
Setting an animal up to succeed isn’t mali- 
cious, far from it; instead the goal is to make 
participation in the training programme 
appear favourable and in managing the ani- 
mals’ perception to positively engage with 
the training programme, we are removing 
choice at a fundamental level; especially if 
the training we feel is necessary might lead to 
pain, injury, or distress. 

Learning can be viewed as a series of asso- 
ciations, which when repeated often can 
cause changes in brain morphology 


(Merzenich et al. 2013); the more a behaviour 
is repeated the easier the brain finds it to 
repeat that behaviour in the future. Most of 
us are more than aware of the power of habit- 
ual behaviour to occur without conscious 
thought or to override it (Lally and Gardner 
2013). When we establish zoo animal train- 
ing programmes to ‘encourage’ animals to per- 
form the behaviours we require, regardless of 
the circumstances (internal and environmen- 
tally) the animal finds itself in, we are in effect 
aiming to create behavioural habitats, wherein 
by definition, animals no longer choose 
whether they take part or not in the requested 
behaviour. This also means that once a train- 
ing programme has successfully established a 
behaviour, that an animal has learned after a 
specified cue a particular behaviour is 
required, any and all positive ramifications 
associated with training due to it providing an 
learning opportunity can no longer be justi- 
fied, i.e. that it is enriching (e.g. Melfi 2013). 

With all that we have discussed in this 
section, and to be honest a theme within this 
chapter more generally, there is huge scope 
for variation in how training is delivered by 
us and perceived by the animals we are 
working with. To suggest that there is one 
hard and fast rule by which to interpret 
whether training programmes provide con- 
trol and choice to the animals involved, 
would be to ignore the richness which 
encompasses the art and science of animal 
training; and the differences in those people 
practising training and the animals taking 
part. What we want to highlight, is that ani- 
mal training programmes need to be consid- 
ered by the activities performed rather than 
by the professional terminology often used 
to describe training whether to peers or 
those outside of the profession. 


11.5 What Behaviours 
Should Be Trained? 


Zoo animals can be trained to perform a wide 
variety of different behaviours. Throughout 
this book other authors have considered how 


11.5 What Behaviours Should Be Trained? 


these behaviours are trained, whereas in this 
chapter we’re concerned with the impact that 
the expression of these behaviours might 
have on the animals’ welfare. There are obvi- 
ous safety implications which need to be con- 
sidered when planning and implementing 
zoo animal training programmes, for exam- 
ple whilst performing the behaviour the 
animal should had adequate physical space 
to manoeuvre and actions should be taken 
to ensure falls or slips are unlikely (see 
Chapter 13). There are also a number of other 
potentially less obvious considerations, which 
might determine what behaviours are likely to 
be trained. 

Despite the large number and variety of 
animals which are trained in zoos, to achieve 
a large number of different goals, the types of 
behaviours most commonly trained are quite 
small. Frequently animals are taught to move 
(sometimes referred to A-B), or stay still 
(station), to present a part of their body, or 
perform a naturally occurring behaviour on 
cue. Successfully achieving this small num- 
ber of behaviours can support the promotion 
of animal welfare (i.e. veterinary checks), 
facilitate operational demands (i.e. moving 
animals within their enclosure), and achieve 
wider zoo missions (i.e. educational activities 
with conservation messaging). How the 
expression of behaviours affects the animals’ 
welfare, can be affected by context, i.e. there 
might be social implications, but it is not 
influenced by how we as people perceive the 
behaviour. We feel it important to consider 
this latter point early in this discussion, as we 
can sometimes confuse how we feel about an 
animal performing a behaviour, with the 
likely impact it has on the animal. For exam- 
ple, if we consider the simple A-B behaviour. 
We might watch an animal being moved 
between areas of its enclosure as part of hus- 
bandry, being achieved using a cue and 
reward, and consider training to have posi- 
tively progressed animal welfare. Especially 
when historical alternatives might have 
included brooms, loud noises or water jets, 
different forms of negative reinforcement, or 
positive punishment to move the animal out 
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of the area it was in. However, seeing that 
same animal, perform the same behaviour in 
a show which doesn't contain any conserva- 
tion messaging, might make some reflect 
that the ‘show’ is little more than a four letter 
word (Martin 2000) and the animal's welfare 
has been compromised. To be clear, the 
welfare of the animal in these two different 
scenarios is equal with respect to the behav- 
iour it has been trained to perform; there 
might be welfare ramifications resulting 
from visitor pressure in the show, but for the 
most part, the animal has been similarly psy- 
chologically and physically challenged in 
both situations. What has changed is how 
we have perceived the behaviour. It is worth 
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noting that animal welfare is not affected by 
the narration, what is said to human visitors 
when animals are performing trained behav- 
iours does not impact the animals welfare, 
only our perception of whether it is accept- 
able (see Figure 11.4). 


11.5.1 Natural vs Non-natural 
Behaviours 


In much the same way as we can confuse our 
interpretation of a behaviour, with how it 
might affect animal welfare (see above), there 
is also a tendency to consider that ‘natural’ 
behaviours are inherently good for animal 
welfare, whereas ‘artificial’ behaviours will 


Figure 11.4 Whether we call it a show, presentation, or demonstration, and whether there be a conservation 
message or not, the impact on the animal’s welfare is the same. Source: Katharina Herrmann. 


compromise welfare. As with the example 
above about narration, whether trained 
behaviours are within the animals’ natural 
repertoire might affect how we interpret 
them, and potentially might impact on edu- 
cation messaging (see Chapter 10), but 
doesn't necessarily impact the animals’ wel- 
fare. It is important to remember that not all 
trained behaviours support an animal's 
behavioural ecology, survival skills, or enable 
an animal to thrive in the wild. Instead, 
trained behaviour might still have merit if 
they improve the animal’s life whilst in cap- 
tivity, facilitate operations or achieve zoo 
missions. Three main clauses need to be sat- 
isfied when we consider the impact of trained 
behaviours on animal welfare: the behaviours 
need to be within the animals physical ability, 
so that it doesn’t cause strain or injury; like- 
wise the behaviour needs to be within the 
psychological aptitude of the animal, so that 
attempts to achieve the behaviour don’t lead 
to frustration (McGreevy and Boakes 2011); 
and the behaviour should not lead to pain, 
injury, and distress. There might be excep- 
tional circumstances to these clauses, but 
when a trained behaviour contravenes any 
one of these, a discussion should take place 
to consider why compromising the animal’s 
welfare by expression of a trained behaviour 
is necessary. 


11.5.2 Pain, Injury, and Distress 


It seems unlikely that in a profession where 
we work tirelessly to improve welfare, we 
would consider training an animal to perform 
a behaviour which might lead to pain, injury, 
or distress. Some training programmes, the 
prerogative of which was to improve welfare, 
do so by reducing welfare to some degree as 
animals may experience pain, injury, and dis- 
tress performing behaviours that we hope will 
lead to a positive outcome. Akin to a spoonful 
of sugar, in some instances it is hoped that 
the performance of these behaviours, will 
support veterinary care, which will have a 
long-term benefit over the short-term wel- 
fare insult caused. For example, training 
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programmes which aim to support veterinary 
injections or other invasive tests, will lead to 
some pain (Otaki et al. 2015; Reamer et al. 
2014). It is successfully argued that this short 
lived painful event which occurs by perform- 
ing a trained behaviour, constitutes a better 
welfare outcome than the alternative, which 
might require removing the animal from its 
social group, sedation, handling, and moving. 
However it is important to always remember, 
just because we can train an animal to per- 
form a behaviour, it might not always be in 
the animals best interest. As outlined in 
Section 11.4, participation in a training pro- 
gramme doesn’t suggest that the animal is 
cooperative, doesn’t experience pain, doesn’t 
‘care’ that it is injured, or can’t experience dis- 
tress. Instead, when training programmes 
include behaviours, which are likely to cause 
pain, injury, and distress, the situation has 
likely been set up appropriately to ensure the 
animal participates. Or as we have seen in 
practice, the training programme parameters 
are frequently changed if an animal becomes 
non-compliant, so that engagement is 
achieved. We would venture, that if a training 
programme has to be modified frequently to 
out compete an animal which ‘chooses’ not to 
take part, the behaviours being sought are 
likely causing pain, injury, or distress. 


11.5.3 Using Training to Modify 
Daily Behavioural Expression 


In some instances, we choose to train ani- 
mals to perform behaviours which we feel 
benefit the animal’s welfare, mostly because 
we prefer the look of the trained behaviour 
compared to what the animal might be 
inclined to do by choice. We might choose to 
train an animal to move around its enclosure 
and thus be more physically active, because 
we consider physically fit animals will have 
better welfare (Bloomsmith et al. 2003; 
Veeder et al. 2009). Operant conditioning 
was included within husbandry in this 
fashion by Markowitz and his colleagues 
and termed environmental engineering 
(e.g. Forthman-Quick 1984; Markowitz and 
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Spinelli 1986). The aim of which was to train 
animals to perform behaviours which would 
improve their welfare; this developed into 
the phenomenon of environmental enrich- 
ment as practised widely now (see Chapter 6). 
We might train animals to show fewer 
aggressive behaviours towards us (Minier 
et al. 2011), as we don't like to think that the 
animals don’t want to be in proximity to us. 
Another argument for training animals to 
perform behaviours we like the look of, and/ 
or are conducive to good animal welfare, is 
that by performing these behaviours, the ani- 
mal changes and becomes more like the 
behaviour it has been trained to display. Data 
do exist within the laboratory primate litera- 
ture, where primates have been trained to be 
more social; this was executed by using posi- 
tive reinforcement training of ‘less socially 
engaged’ primates when they sat next to or 
made physical contact with another primate 
(e.g. Schapiro et al. 2003). 

Coleman and Maier (2010) found the 
inclusion of a training programme reduced 
the performed behaviour and stereotypies in 
a group of laboratory housed rhesus 


macaques. The macaques were not explicitly 
trained not to show stereotypies, but instead 
were trained for venepuncture. The authors 
suggested that the training might have func- 
tioned by alleviating boredom and stress. 
Shepherdson et al. (2013) also noted that 


polar bears were less likely to show stereo- 
typic behaviour if a training programme were 
included in their husbandry routine. Similar 
findings were reported by Shyne and Block 
(2010) in African wild dogs which were 
trained for veterinary care, but during peri- 
ods when training was provided, the dogs 
spend less time performing stereotypic 
behaviours. In a study where both training 
and play (via human-animal interactions) 
were provided to a group of zoo housed 
gorillas, a variety of behavioural indicators 
associated with poor welfare were seen to 
reduce (stereotypies, behaviour directed at 
visitors, aggression, and inactivity), whilst 
behaviours associated with good welfare 
were seen to rise (affiliative and social play- 
related behaviours; Carrasco et al. 2009). 
Importantly this final study found that the 
positive ramifications associated with the 
training programme were seen in all animals 
in the group, even though training was not 
provided to all animals in the group. 
Interestingly, in another group of zoo housed 
gorillas, behavioural change (reduced ear 
covering and keeper-directed aggression) 
was observed not during a period when 
training was provided but afterwards 
(Figure 11.5). The authors suggest that a 
combination of training and increased 
human-animal interactions were likely the 
cause the behavioural change. 


Figure 11.5 Studies have shown that training and human-animal interactions can increase play behaviour in 
gorillas. Source: Ryan Summers https://www.flickr.com/photos/oddernod/35106444790. 


11.6 The Impact of Training 


Thus far, this chapter has outlined how we 
might apply some learning principles to bet- 
ter understand how it affects animal welfare; 
and importantly how to recognise when our 
feelings prejudice our view of what the animal 
might be. Considering the impact of training 
on animal welfare is an epic challenge, not 
least because there are different animal learn- 
ing principles, which underpin many differ- 
ent training techniques, which are interpreted 
differently and thus actioned differently; and 
that is just the variation in how we provide 
training! There are of course, as many differ- 
ences in the animals we choose to train, 
whether they exist at the species or individual 
level. To provide a meaningful and coherent 
consideration of how animal training has 
been empirically demonstrated to enhance 
zoo animal welfare, we too are restricted by 
the published literature; few studies have 
detailed training provision or the impact of 
training on either physiological or psycho- 
logical parameters. Instead, much of the lit- 
erature focusing on zoo animal training 
evidences success of a training programme, 
by the expression of the desired behaviour. 


11.6.1 Overview of Positive 
Impacts Associated with Training 


There are a number of ways that training zoo 
animals can improve their welfare. The per- 
formance of the behaviour might itself have 
beneficial welfare repercussions. For exam- 
ple, we read in Chapter 3 that learning can 
result in all types of physiological and psy- 
chological benefits. So we might be safe to 
assume that whilst animals are learning in a 
training programme, the welfare of the ani- 
mals might be improved through positive 
ramifications of learning, such as brain 
development (reviewed in Chapter 3). The 
animal might also directly benefit from the 
behaviours it performs during a training pro- 
gramme, if they themselves serve to promote 
welfare in and of themselves, or if the animal 
performs behaviours associated with good 
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welfare, outside of the training session, as a 
consequence of the training programme. 

There are studies which suggest that taking 
part in a training programme can confer 
behavioural changes outside of the training 
programme itself and thus welfare can be 
promoted. For example, Pomerantz and 
Terkel (2009) observed that laboratory 
housed chimpanzees displayed a higher rate 
of behaviours associated with positive welfare 
and few behaviours associated with poor wel- 
fare, after the implementation of a training 
programme. The authors suggested that 
training led to positive changes in welfare 
which were sustained and occurred outside of 
the training programme. Similar findings 
have been reported in zoo situations, for dif- 
ferent species. For example, zoo housed ring- 
tailed lemurs, during periods where training 
was provided (for cognitive research), were 
observed to display higher rates of affiliative 
behaviour and lower rates of aggressive 
behaviours (Spiezio et al. 2017). The inclusion 
of a training programme into the husbandry 
of fur seals was thought to be the reason why 
no stereotypies were displayed (Wierucka 
et al. 2016); though with no data relating to 
the animal prior to the implementation of the 
training programme is it difficult to appreci- 
ate whether the authors are observing an 
association or causal relationship between 
training and stereotypic behaviour. 

Another way training can improve animal 
welfare, is indirectly by virtue of a successful 
training programme facilitating the role of 
the zoo professional, and facilitating hus- 
bandry. When animals are trained to facili- 
tate husbandry requirements, the animals 
can benefit from better veterinary/health 
care, nutrition, access to resources and much 
more. The ways in which training can facili- 
tate husbandry are many, but some examples 
are listed here: proactive and preventative 
veterinary care i.e. training for venepuncture, 
urine sample collection, or a nebuliser 
(Aldabra tortoise, Weiss and Wilson 2003; 
marine mammals, Ramirez 2012; zoo chim- 
panzee, Gresswell and Goodman 2011; pri- 
mates, Savastano et al. 2003); facilitating 
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enclosure management, i.e. moving animals 
between enclosure areas, crate training 
(laboratory chimpanzees, Bloomsmith et al. 
1998; giant panda, Bloomsmith et al. 2003; 
laboratory sooty managbeys, Veeder et al. 
2009; marabou stork, Miller and King 2013). 
Not only can training make achieving hus- 
bandry goals easier for the zoo professional, 
but there are some data from the laboratory 
community which suggests that trained com- 
pliance can be much less stressful for the 
animal than the alternative. For example 
Lambeth et al. (2006) measured stress reac- 
tion, via parameters available in a blood 
sample (e.g. total white blood count, glu- 
cose), in laboratory housed chimpanzees 
trained for venepuncture. The trained chim- 
panzees displayed significantly lower levels 
of stress compared to conspecifics which had 
blood taken ‘traditionally’ — by physical 
restraint. I appreciate, that as mentioned 
previously, there might exist some differ- 
ences in zoo and laboratory housing and hus- 
bandry, but it seems likely that where trained 
compliance appears less stressful for the 
animal and the zoo professional, it is likely 
physiologically less stressful too. 


11.6.2 Considering Short- 
and Long-term Welfare 


Within animal welfare science there is an 
appreciation of short-term versus long-term 
welfare, whereby we recognise the welfare 
state of an animal in the present (short-term) 
against what it might be at some point in the 
future (Dawkins 2006). There are many 
examples, where a short-term welfare 
impairment is considered justified for a long- 
term welfare goal. For example, we might 
consider the pain experienced during 
venepuncture training sessions is justified 
against the alternative negative welfare 
impacts in the long-term if the animal went 
undiagnosed with a disease they are suscep- 
tible to. The factors which need to be weighed 
against each during this type of cost-benefit 
analysis are: what is the frequency, duration, 
and intensity of welfare impairment over the 


short term? How likely will the long term wel- 
fare be impaired if no action is taken? What 
is the nature and intensity of the long term 
welfare impairment if it arises? For example, 
we might consider weekly venepuncture, 
which appears to cause intense but short 
lived pain, justified versus the debilitating 
impact of disease. A cost—benefit analysis is a 
systematic evaluation of what can be gained 
or compromised through an action; widely 
applied in the field of animal use. 

Again there are few empirical studies 
which can guide us, as to the pain, injury, or 
distress which animals can or should with- 
stand during training sessions. However, 
ensuring that an assessment has been carried 
out to justly compare the accumulated short- 
term insults against the potential long-term 
insult is important; and that the risk of the 
long-term insult occurring is appropriately 
calculated. 


11.6.3 The Social Side of Training 


Training programmes can have social 
consequences which impact animal welfare, 
including human-animal interactions 
(reviewed Chapter 9), as well as conspecific 
social interactions. With respect to interac- 
tions with people, training programmes pro- 
vide opportunities for an increased frequency 
of human-animal interactions, which have 
been suggested to likely improve animal 
welfare (Ward and Melfi 2015). It has been 
suggested that high frequencies of positive 
human-animal interactions aid in the devel- 
opment of positive human-animal relation- 
ships, which are associated with good animal 
welfare (reviewed Ward and Sherwin 2019). 
Interestingly, training may result in fewer 
human directed behaviours displayed by ani- 
mals (Melfi and Thomas 2005), which might 
result from animals more accurately predict- 
ing when to engage with people, i.e. only dur- 
ing training sessions when positive 
reinforcements follow. Training can also be 
used to habituate animals to the presence of 
humans (Carrasco et al. 2009), which can 
have the positive welfare consequences that 


the animal's social interactions are directed 
within the animal group rather than at visi- 
tors. This might be especially beneficial in 
animals which display begging behaviour, 
which would likely have been reinforced by 
visitors feeding the animals, but in a situation 
when animals beg they then can cue and 
encourage further provisioning by visitors. 
Ironically, there is the potential for nega- 
tive welfare repercussions if positive human- 
animal relationships and especially if bonds 
are formed during training. When animals 
form bonds with people, we understand that 
those interactions take on special signifi- 
cance (Hosey and Melfi 2018). Whether the 
trained animal perceives there to be positive 
relationships which are shared with all the 
people that train them, or if there is a 
one person they especially ‘like; interrupts in 
the delivery of these interactions that may be 
viewed negatively. This might be especially 
true for animals which have had formalised 
training as part of their husbandry for many 
years, or since they were young individuals, 
and therefore come to favourably predict or 
anticipate the training sessions. Predictable 
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routines for zoos animals can promote the 
development of positive anticipatory behav- 
iours, which have been suggested to indicate 
positive animal welfare (Watters 2014). Clegg 
et al. (2018) observed that dolphins (Tursiops 
truncates) displayed a higher frequency of 
positive anticipatory behaviours in associa- 
tion with human-animal interactions with 
familiar trainers, compared to when they 
received access to toys in a pool. The authors 
suggested the observed anticipatory behav- 
iours indicated that the dolphins perceived 
the training event with the familiar person to 
be positive; and in this context more positive 
than access to toys (Figure 11.6). It could 
be argued that if training sessions, which are 
positively anticipated are discontinued the 
animals involved may suffer. It is speculation 
how this might manifest, but it is plausible to 
consider that animals might need to find 
alternative ways to spend their time, and/or 
become frustrated, aggressive and/or bored 
(Chamove 1989). 

Training programmes can also affect con- 
specific social interactions, either directly 
when social interactions with conspecifics 


Figure 11.6 Ripley and China (adult Atlantic bottlenose dolphins) demonstrating the squawk vocalisation 
during a chat at the Indianapolis Zoo's Marsh Dolphin Adventure Theatre. Source: Durin https://nv.m.wikipedia. 
org/wiki/E%CA%BCelyaa%C3%ADg%C3%AD%C3%AD:IndyZoo-DolphinsBlowBubbles.jpg. 
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are the goal of training, or indirectly during 
training for other behaviours. A common 
tool when training socially housed animals 
is to ‘station’ them to one spot; reinforce 
them for staying still in a specific location in 
the enclosure. The reasons for instigating 
this type of training could include: ensuring 
that all animals could be trained effectively 
despite being socially housed; ensuring that 
all animals were able to eat separate por- 
tions of food without competition; to reduce 
the risk of aggression during times consid- 
ered to be problematic; to separate animals 
when they are engaged in aggressive behav- 
iour towards each other; maximising animal 
visibility within an enclosure. Bloomsmith 
et al. (1998) trained an adult male chimpan- 
zee during meal times to sit and not perform 
aggressive behaviours towards cage-mates. 
They observed that this training did not 
generalise to conditions outside of the train- 
ing situation (feeding time) and yet enabled 
all members of the chimpanzee group to 
feed without aggression. This study demon- 
strates welfare benefits can be conferred by 
training social restraint; which no doubt go 
further in yield gains for husbandry and 
mission goals. It would be interesting to see 
further empirical data, about the impact of 
such trained social restraint in other spe- 
cies. It would be especially interesting to 
explore how training might impact the 
integrity of the social hierarchy, which 
would ordinarily be set by the dominant 
animal(s) in the group, and instead removes 
that animal(s) control of the group and 
translates effective governance of the group 
to the trainer. Within the paradigm of the 
human-animal interactions, it is unclear, 
whether this exchange of ‘dominant’ would 
mean that the trainer is perceived to be part 
of the social hierarchy, which would have 
implications of its own, or if the dominant 
animal’s thwarted attempts to gain priority 
access to all resources might convey nega- 
tive ramifications. Either way, it seems rea- 
sonable that altering the social hierarchy 
will have impacts on behaviour and welfare 
outside of the training event. 


11.7 Monitoring Animal 
Welfare as Part of Training 
Programmes 


To enable zoo professionals to assess and evalu- 
ate whether a training regime is beneficial to an 
individual or not, the ability to measure zoo 
animal welfare is key. Currently there are very 
few species-specific tools to measure welfare. 
The welfare tool for elephants was developed 
as a response to concerns over elephant welfare 
in UK zoos (Asher et al. 2015) and was designed 
for use by elephant keepers to provide quick 
and reliable daily monitoring to be evaluated 
over time. Other species-specific tools such as 
the one developed for dolphins (Tursiops trun- 
catus) (Clegg et al. 2015) or Dorcas Gazelles 
(Gazella dorcus) (Salas et al. 2018) were based 
on farm animal welfare protocols such as 
Welfare Quality’ and have a mixture of animal- 
based (parameters of an animals’ behaviour/ 
physiology) and resource-based (parameters 
including the environmental conditions or pro- 
visions) measures. With only these few specific 
toolkits available, reliably assessing animal wel- 
fare on multiple grounds is difficult, let alone 
with a specific focus on training. 


Take Away Message 


Training provides zoo professionals with a 
tool by which they can effectively manipulate 
the behaviour of animals in their care. This 
has led to many welfare benefits being asso- 
ciated with the use of training. The welfare 
impacts of training however, should not be 
determined by whether its application was 
intended to benefit the participating animals, 
but result from empirical monitoring of its 
application. Training is an extremely strong 
tool, which enables you to exert control over 
the actions of an animal, by determining 
which behaviours you feel it should perform. 
It is important therefore, to fully understand 
the impact youre having when you train; and 
what you might add, or remove, from the life 
of that animal as a consequence. 
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Training Animals in Captivity or the Wild, so They Can 


Return to the Wild 
Jonathan Webb 


12.1 Introduction 

The earth is currently experiencing an 
unprecedented extinction crisis. To conserve 
threatened species, many zoos and wildlife 
conservation organisations maintain captive 
breeding programmes, or maintain animals 
in the wild in predator free refuges. The goal 
of these programmes is to provide an insur- 
ance population against extinction, and 
ultimately, to provide a source of animals for 
reintroduction to the wild once the threaten- 
ing processes have been identified and 
removed (Kleiman 1989). However, captive 
reared animals often lack appropriate skills 
that they need to survive in the wild. Such 
skills include locomotion (climbing, crawl- 
ing, or flying), interacting with conspecifics, 
finding suitable shelter sites, finding and pro- 
cessing food, and identifying and responding 
appropriately to predators (Shepherdson 
1994; Reading et al. 2013). Consequently, the 
survival of captive-born animals is often sig- 
nificantly lower than wild-born animals fol- 
lowing release to the wild (Griffith et al. 1989; 
Beck et al. 1994; Fischer and Lindenmayer 
2000; McCleery et al. 2013). Clearly, the sig- 
nificant investment of money, time, and 
energy by zoos and wildlife institutions that 
carry out captive breeding programmes is 
wasted if the released animals fail to survive 
in the wild. 


One solution to this problem is to train 
animals prior to reintroducing them to the 
wild. Training can be done in captivity, in 
semi-natural arenas at the release site, and 
can also be done post-reintroduction (Beck 
et al. 1994). Environmental enrichment can 
play a key role in preparing captive reared 
animals for release to the wild (Reading et al. 
2013). Ideally, enrichment should be provided 
to animals early in life, when learning is most 
effective, and under appropriate conditions 
(i.e. in the presence of older relatives or social 
group members, parents, with appropriate 
food, etc.). If enrichment occurs in captivity, 
the conditions in captivity should mimic the 
conditions experienced at the release sites. 
Alternatively, animals can be maintained in 
caged areas in the wild prior to release, to 
allow them to develop important social, sen- 
sory, food gathering, and locomotor skills 
(Reading et al. 2013). The importance of envi- 
ronmental enrichment for learning life skills 
is discussed in Chapter 6, and will therefore 
not be discussed further here. 


12.2 Teaching Animals 
to Develop Hunting Skills 


There is increasing evidence that juveniles 
of many carnivores progressively learn 
hunting skills during growth and development 
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(Caro and Hauser 1992). For example, in 
African meerkats (Suricata suricatta) the 
young pups rely on their parents and older 
group members to provide them with 
prey. The young meerkats are initially given 
dead or disabled prey, but as they acquire 
the necessary hunting skills, they are 
provided with more active prey (Thornton 
and McAuliffe 2006; Thornton 2007). In 
domestic cats (Felis catus) mothers also 
alter their hunting behaviour as their off- 
spring develop. Typically, mothers bring 
back dead prey to very young, non-mobile 
kittens. However, once the kittens are 
mobile, mothers present live prey to 
their offspring, and they actively recapture 
any fleeing animals to ensure that their 
kittens have ample opportunity to develop 
their hunting skills. When kittens are older, 
mothers observe prey catching behav- 
iours in their offspring, but they take 
little part in the pursuit, capture, and killing 
of prey (Leyhausen 1979). A detailed 
study on wild cheetahs in the Serengeti 
revealed remarkably similar maternal 
provisioning behaviours (Caro 1994). When 
cheetah cubs are young (up to two months 
old), mothers usually kill the prey 
before presenting it to their cubs. 
However, as the cubs grow older (2.5- 
3.5months), the mothers begin to release 
live animals in the presence of cubs, provid- 
ing the young cheetahs with opportunities 
to learn to overpower and kill the prey 
(Caro 1994). 

These examples illustrate the complexities 
involved with training carnivores to hunt 
prey. Ideally, intervention training of captive 
bred animals should be done inside an enclo- 
sure at the release site, to provide animals 
with opportunities to learn to identify and 
locate prey, and to acquire hunting and kill- 
ing skills (Biggins et al. 1999). If possible, 
young animals should be trained to hunt in 
the presence of experienced mothers, sib- 
lings or conspecifics. Finally, training should 
involve the introduction of live prey during 
ontogeny. The use of live prey raises ethical 
and animal welfare issues, but it is crucial to 


the success of training and subsequent 
reintroduction to the wild (Jule et al. 2008). 

A recent study on orphaned cheetah cubs 
demonstrates how large felids can be trained 
to hunt live prey (Houser et al. 2011). Three 
orphan cheetah cubs were raised in captivity 
at the Cheetah Conservation Botswana facil- 
ity in southern Botswana, Africa, where they 
had minimal human contact. Initially, the 
cubs consumed a diet of meat and bone, but 
as they grew older, they were offered live 
chickens; three months later, they were 
offered live rabbits; and seven months later, 
they were offered dead impala (Aepyceros 
melampus, a medium-sized antelope). One 
month after the cheetahs had learnt to con- 
sume the dead impala, they encountered 
injured impala that they successfully cap- 
tured, killed by suffocation, and consumed. 
Even in the absence of their mothers, the 
cheetahs hunting skills improved over time. 

Given that the cheetahs had learnt to hunt 
large prey in captivity, they were fitted with 
radio collars and released into a 100 ha fenced 
enclosure on the Kwalata Game Farm. The 
farm contained suitable habitats for cheetah, 
and contained free ranging wild herbivores 
including impala and tsessebes (Damaliscus 
lunatus). The cheetahs successfully hunted 
game in this enclosure (mostly, impala), and 
seven months later they were fitted with 
global positioning satellite (GPS) collars and 
released onto the 9000ha Kwalata Game 
Farm. The free ranging cheetahs continued 
to hunt successfully on the game farm, and 
their behaviour was very similar to their wild 
counterparts, suggesting that the pre-release 
training was very successful (Houser et al. 
2011). However, longer-term monitoring 
revealed that the cheetahs migrated from the 
game reserve to pastoral areas, where land- 
holders subsequently killed them. Clearly, we 
need to remove the threatening processes, in 
this case, persecution by humans, prior to 
reintroducing large carnivores to the wild. 
This problem is not unique to Africa, and 
indeed, human persecution has plagued 
many attempts to reintroduce large carni- 
vores across the globe. 


12.3 Training Northern 
Quolls (Dasyurus hallucatus) to 
Avoid Eating Toxic Cane Toads 


The introduction of invasive, feral species can 
pose serious problems for native predators, 
particularly if the invasive species is highly 
toxic. If the invader possesses novel toxins to 
which the predator species is evolutionary 
naive, then predators that attack or consume 
the invader can die from poisoning. A classic 
example of this problem is the introduction of 
cane toads (Rhinella marina) to Australia. 
Cane toads are native to South America, and 
were introduced to north-eastern Australia in 
the 1930s to control the grubs of the cane 
beetle that were devastating sugar cane crops 
(Lever 2001). After multiple introductions, 
the cane toads established viable populations, 
and they then began spreading across the 
continent, at an accelerating rate (Phillips 
et al. 2006). Cane toads contain powerful 
toxins (bufodienolides) that are pharmaco- 
logically very different to the typical toxins 
found in Australian native frogs (Daly and 
Witkop 1971). Australia has no native frogs or 
toads in the genus Rhinella (toads native to 
Central and South America), and conse- 
quently most native Australian predators lack 
physiological mechanisms for detoxifying 
toad toxins. Both adult and juvenile cane 
toads look very similar to palatable native 
frogs, and thus, many toad-naive predators 
treat cane toads as prey, with disastrous and 
fatal results. Large goannas, freshwater croco- 
diles, elapid snakes, and marsupial predators 
can die after mouthing, attacking, or ingesting 
large toads (Covacevich and Archer 1975). 
The spread of cane toads across the top end 
of northern Australia has caused massive pop- 
ulation declines of large varanid lizards (Doody 
et al. 2009), freshwater crocodiles (Letnic et al. 
2008), and a marsupial predator, the northern 
quoll (Dasyurus hallucatus) (Burnett 1997; 
Woinarski et al. 2010). Quolls are spotted, car- 
nivorous marsupials (Figure 12.1) that are 
roughly the size of a small domestic cat and 
they were once widespread across northern 
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Figure 12.1 A female northern quoll, Dasyurus 
hallucatus, with one of her juvenile offspring that 
were raised in captivity in a purpose built quoll 
facility at the Territory Wildlife Park, near Darwin, 
Northern Territory Australia. Source: Jonathan Webb. 


Australia. Quolls are particularly sensitive to 
cane toad toxins, and die after mouthing large 
toads (Covacevich and Archer 1975; O’Donnell 
et al. 2010). Northern quolls are short lived, 
and both sexes attain maturity at around 
10months of age. Males typically die after 
mating, and they seldom live longer than a 
year in savannah woodlands. Female survival 
is also low, and many females do not live past 
the age of two years (Oakwood 2000). These 
unusual life history traits (short lived, with 
male die off after mating) make this species 
especially vulnerable to extinction. As cane 
toads spread across Australia’s Northern 
Territory, quoll populations crashed, local 
extinctions occurred, and the species was 
listed as endangered (Rankmore et al. 2008). 
To protect quolls from extinction, researchers 
collected quolls from the Darwin and Kakadu 
region, housed them at purpose built enclo- 
sures at the Territory Wildlife Park, and intro- 
duced them to two toad-free islands. Quolls 
flourished on these toad and predator-free 
islands, and the populations rapidly increased 
(Rankmore et al. 2008). Unfortunately, cane 
toads are exceptionally good at rafting on 
floodwater debris, or hitch hiking in boots and 
camping gear, and they have colonised several 
islands, causing quoll populations to crash 
(Woinarski et al. 2011b). Thus, island quoll 
populations are not necessarily secure from 
the threat of cane toads. 
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What can we do to prevent northern quoll 
extinctions? One promising approach is to 
use conditioned taste aversion (CTA) to train 
quolls not to eat cane toads. CTA is a power- 
ful form of learning that occurs when animals 
ingest a novel, toxic food, experience illness, 
and subsequently associate the smell or taste 
of that food with illness, and avoid ingesting 
the toxic food for long periods (Garcia et al. 
1974). Unlike classical conditioning, whereby 
animals require multiple trials to learn the 
appropriate response (Chapter 1), CTA usu- 
ally involves one-trial learning; that is, after a 
single bout of illness, animals learn to avoid 
the food that induced illness. After its initial 
discovery, conservation biologists realised 
that they could change the feeding behaviour 
of predators by adding nausea inducing 
chemicals to meat baits. Initial pen trials on 
coyotes (Canis latrans) were encouraging; 
coyotes that consumed sheep baits paired 
with lithium chloride became ill, and these 
coyotes subsequently refused to attack live 
lambs (Gustavson et al. 1974). Likewise, 
crows that ate green-coloured chicken eggs 
injected with a nausea-inducing chemical 
subsequently refused to eat untreated green 
chicken eggs, but continued to eat white eggs 
(Nicolaus et al. 1983) Despite these encourag- 
ing results, the use of CTA to alter predator 
behaviour was embroiled in controversy 
(Gustavson and Nicolaus 1987). Most of this 
controversy surrounded the use of CTA baits 
to train wild coyotes to avoid attacking lambs; 
field trials produced equivocal results 
(Bourne and Dorrance 1982) and the use of 
CTA was abandoned in favour of alternative 
(and often, lethal) methods to control coyote 
numbers (Gustavson and Nicolaus 1987; 
Conover and Kessler 1994). Thus, until 
recently CTA has largely been overlooked as a 
tool for training animals. 

To see if we could train quolls not to eat 
cane toads, in 2009 my colleagues and I fed 
toad-naive, captive reared quolls a small, 
non-lethal sized (<2g) dead toad infused 
with the odourless, tasteless, nausea-induc- 
ing chemical thiabendazole (a chemical used 
to deworm livestock which has a nausea 


inducing chemical component). The quolls 
that consumed the toads became mildly ill, 
and thankfully, none showed any signs of 
serious toad poisoning. Next, we offered 
these trained quolls a small, live cane toad in 
an open topped jar, in front of a video cam- 
era, to see whether they would attack the 
toads. Remarkably, the trained quolls sniffed 
the toad, but refused to attack it, whereas our 
control toad-naive quolls quickly consumed 
the live toad. The aversion to live cane toads 
lasted a week in captivity, suggesting that the 
toad-trained quolls might have the skills 
necessary to survive in toad-infested areas. 
Did toad-aversion training confer survival 
benefits to quolls in toad-infested habitats? 
To answer this question, 30 trained ‘toad- 
smart’ and 30 untrained ‘toad-naive’ quolls 
were fitted with radio collars and reintro- 
duced to suitable rocky habitats in toad- 
infested areas near Darwin, in northern 
Australia (Figure 12.2). A large team of vol- 
unteers was enlisted to help follow each quoll 
during the first few hours after release, and 
locate them daily thereafter, so that we could 
determine their fate. The radio-tracking 
work revealed that untrained quolls often 
encountered cane toads within hours of 
release, and several of these toad-naive quolls 
attacked large toads, and died from toad poi- 
soning. By contrast, the trained ‘toad-smart’ 
quolls encountered toads, sniffed them, and 


Figure 12.2 Photograph of a trained northern quoll 
fitted with a radio-collar. Both untrained and trained 
northern quolls were released in the wet season at 
sites around Darwin, where toads were abundant. 
Source: Jonathan Webb. 


rejected them as prey, and consequently, the 
trained quolls had higher survival than the 
control group during the 10day monitoring 
period (O’Donnell etal. 2010). Encouragingly, 
several trained quolls that we reintroduced 
to Mary River Park, a tourist accommodation 
site surrounded by monsoonal vine thicket 
and savannah woodland, survived long term, 
and one female survived to breeding age and 
raised a family of quolls in the caravan park 
owner’s machinery shed. 

These encouraging results suggested that it 
might be possible to reintroduce ‘toad-smart’ 
quolls to toad-infested sites where northern 
quoll populations have crashed or gone 
locally extinct. To test this idea, 50 captive- 
born quolls (28 males, 22 females) from the 
Territory Wildlife Park were trained not to 
eat toads by feeding them a small (<2 g) dead 
toad coated with thiabendazole at a dose rate 
of 300mgkg™ predator mass. The quolls 
were released to suitable habitats (rock out- 
crops) near East Alligator Ranger Station in 
Kakadu National Park. Previous studies 
showed that quolls were abundant at East 
Alligator prior to the arrival of cane toads, 
but the population crashed after toads 
invaded and was on a path to extinction 
(Oakwood and Foster 2008; Woinarski et al. 
2010). The longer-term survival of trained 
‘toad-smart’ quolls was monitored by trap- 
ping three times each year (usually, in March, 
May, and November) over four years. Tissue 
samples were taken from all recaptured 
quolls, and DNA parentage analyses were 
run to determine the identity of the mothers 
and fathers of juveniles in the population. 

Monitoring of quolls revealed that toad 
aversion training conferred long-term bene- 
fits for some quolls. Most males disappeared 
from the study sites shortly after release, but 
four males that were recaptured survived for 
an average five months (range 1—10 months). 
Males typically only live for a year, so these 
males survived long enough to breed with 
females. Females survived longer than males, 
and seven females that were recaptured on 
the study site survived for an average of nine 
months (range 2-22 months). Three of these 
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captive reared toad-trained female quolls 
successfully raised litters of young, and 
importantly, DNA analyses of parentage 
revealed that the offspring of one of these 
females also survived and reproduced 
(Cremona et al. 2017b). Thus, some juvenile 
quolls learnt to avoid eating cane toads, and 
social learning may be important in this 
respect. Quolls have a high degree of mater- 
nal care, and the young often travel on their 
mother’s backs at night. By radio-tracking 
female quolls and their offspring, and plac- 
ing remotely triggered infrared cameras near 
the den sites of mothers when their offspring 
were denning independently, we discovered 
close associations between juveniles and 
mothers. Notably, young quolls that were 
denning independently of their mother were 
photographed with their mother foraging at 
night (Figure 12.3), suggesting that juveniles 
might have opportunities to learn what to 
eat, and what not to eat, by observing their 
‘toad-smart’ mothers hunting prey and sniff- 
ing and rejecting toads as prey. Whether 
such information is transmitted to offspring 
remains unknown, but seems likely (Galef 
and Laland 2005). Indeed, the extended 
duration of maternal care in quolls provides 
an opportunity for social learning in this 
species. Alternatively, juvenile quolls might 
naturally learn to avoid eating toads by 
ingesting small non-lethal sized toads that 
induce nausea and long-lasting aversions in 
other small carnivorous marsupials (Webb 
et al. 2008, 2011). 

Although for the second generation of 
quolls bred in the wild, the reintroduction 
was not successful. Even though cane toads 
were no longer a major source of mortality 
for toad-trained quolls, predation by free- 
ranging domesticated dogs and dingoes were 
major sources of mortality for quolls on the 
study site. Indeed, predation by canids is 
probably preventing the reintroduced popu- 
lation of quolls from recovering (Cremona 
et al. 2017). Unfortunately, the loss of tradi- 
tional burning practices in Kakadu has led to 
an increase in hot late dry season fires 
(Russell-Smith 2016); these fires incinerate 
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Figure 12.3 Photograph of an adult female northern quoll foraging with her offspring in Kakadu National 
Park. Source: Graeme Gillespie, Flora and Fauna Division, NT Department of Environment and Natural 


Resources. 


shelter sites (hollow logs) and create large 
open expanses of bare ground between rock 
outcrops (Figure 12.4), further exacerbating 
predation risk for quolls. Lack of vegetation 
cover at ground level increases the risk of 
predation by dingoes and dogs, particularly 
during the late dry season when juvenile 
quolls begin leaving their mother’s dens in 
search of food. Indeed, a previous study on 
quolls at Kapalga in Kakadu National Park 
found that most predation by dingoes 
occurred in burnt habitats (Oakwood 2000). 
Given these problems, careful management 
of fire and predators will be necessary to 
facilitate the recovery of northern quoll 
populations in Kakadu National Park. 


12.4 Training Wild Animals 
to Avoid Eating Novel Foods 
or Crops 


CTA may provide a potential non-lethal 
method for helping to solve a wide range of 
human-wildlife conflicts. In many national 
parks, large carnivores often raid campsite 
rubbish bins or unsecured foodstuffs, and 
these ‘nuisance’ animals can pose a substan- 
tial risk to human safety. Black bears (Ursus 
americanus) are well known for entering 


camping sites and stealing food, and they 
also raid military bases to pilfer military food 
rations, also known as ‘meals-ready-to-eat’ 
(MRE). Studies of problem bears at Camp 
Ripley Military Reservation revealed that just 
three female bears were responsible for >80% 
of the nuisance activity (Ternent and 
Garshelis 1999). To train the bears not to eat 
MRE, Ternent and Garshelis (1999) laced the 
entrée and beverage portions of the MRE 
with thiabendazole and fed the treated MRE 
to the problem bears. During subsequent 
tests, the problem bears either ignored the 
MRE, or tasted and rejected the MRE as 
food, and this aversion to MRE by the prob- 
lem bears lasted a year. However, the bears 
were not trained at the food depot and they 
failed to develop conditioned place avoid- 
ance; thus, they continued to visit the food 
depot to seek alternative foods, scaring 
numerous army personnel in the process 
(Ternent and Garshelis 1999). Nonetheless, 
CTA, if done in conjunction with other tech- 
niques (reducing access to food, education, 
repellents), might help to reduce the problem 
of nuisance carnivores where humans are 
also present. 

Wild herbivores are a global problem for 
farmers because they cause massive damage 
to crops. Some particularly destructive her- 
bivores that consume crops are elephants, 
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Figure 12.4 Photograph of the habitat in Kakadu National Park, Australia, where ‘toad-smart’ quolls were 
reintroduced. Note that the photograph was taken in December, when young quolls begin foraging in woodland. 
Inappropriate burning of habitat at the study site has created large open tracts of woodland between the rock 
outcrops. The lack of a suitable understorey of shrubs and grasses means that young quolls that forage in 
woodland have little protection from predators such as dingoes and feral cats. Source: Jonathan Webb. 


wild boar, kangaroos, and badgers. Lethal 
control methods for problem herbivores are 
often ineffective and their use has raised eth- 
ical and conservation concerns in recent 
years. Thus, there has been an increasing 
interest in developing alternative methods 
for discouraging herbivores from damaging 
crops. Studies on European badgers (Meles 
meles) suggest that it ought to be possible to 
train wild animals not to eat certain crops 
(Baker et al. 2005, 2008). In England and 
Wales, badgers create substantial financial 
losses for cereal farmers by flattening and 
eating the crops (Moore et al. 1999). To train 
badgers not to eat maize, researchers offered 
free-ranging badgers maize treated with 
ziram (a potent emetic) paired with a novel 
odour (clove oil). The badgers that ate the 
maize treated with the ziram/clove oil 
became ill, and these animals subsequently 
avoided the maize treated with clove oil 


(Baker et al. 2008). Thus, it may be possible 
to protect cereal crops from badger damage 
by deploying cereal baits paired with a taste- 
less, odourless nausea-inducing chemical 
and a non-toxic novel odour just before the 
grain ripens. When the crop ripens, farmers 
could spray the non-toxic novel odour onto 
the crop to deter badgers from eating the 
grain (Baker et al. 2008). 


12.5 Training Animals to 
Recognise Predators 


Animals living in isolation from predators, 
either on predator-free offshore islands or in 
captivity, often lack the ability to detect or 
respond appropriately to predators (Griffin 
et al. 2000). Consequently, predator-naive 
animals often suffer high mortality from 
predation following their reintroduction to 
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their native geographic range (Griffin et al. 
2000), which has contributed to the poor 
success rate of reintroductions involving 
such animals (Fischer and Lindenmayer 
2000; Jule et al. 2008). To overcome this 
problem, there has been a renewed interest 
in training captive reared or wild animals to 
recognise predators prior to reintroducing 
them to the wild (McLean et al. 2000; 
Blumstein et al. 2002; Crane and Mathis 
2011; Gaudioso et al. 2011; Teixeira and 
Young 2014). 

Numerous studies have demonstrated that 
predator-naive fish, birds, and mammals can 
be trained to recognise predators as danger- 
ous by pairing the sight or smell of the 
predator (the conditioned stimulus) with a 
frightening stimulus or conspecific alarm 
call (the unconditioned stimulus). For exam- 
ple, in a pioneering study, lan McLean and 
colleagues trained wild New Zealand robins 
(Petroica australis) to respond fearfully to 
invasive ferrets. The researchers located 
wild female robins with chicks, and simu- 
lated an attack from a stuffed ferret by mov- 
ing it on a string in the presence of a stuffed 
robin in an aggressive posture paired with 
robin alarm and distress calls. After the 
training, robins reacted fearfully to the pred- 
ator (McLean et al. 1999). In another study, 
Andrea Griffin and colleagues trained pred- 
ator-naive tammar wallabies (Macropus 
eugenii) to associate the sight of a model fox 
(a taxidermic mount) on a trolley with an 
aversive stimulus (a hooded human chasing 
the wallaby with a net). After one or two tri- 
als, the wallabies learnt to associate the 
model fox with danger (Griffin et al. 2001). It 
is also possible to train fish to avoid preda- 
tors. Many fish possess chemicals in the epi- 
dermis (alarm chemicals) that are released 
after attacks by predators, and these chemi- 
cals elicit dramatic antipredator responses 
by prey when they are detected (Chivers and 
Smith 1998). Thus, predator-naive fish can 
learn to identify novel predators as danger- 
ous when the sight or smell of the predator is 
paired with the odour of injured conspecif- 
ics (Wisenden 2003). 


These examples show that it is possible to 
train predator-naive animals to identify 
single predators. However, most animals 
encounter multiple predators in the wild, 
which raises an important question for 
conservation biologists: how can we train 
predator-naive animals to avoid or respond 
appropriately to multiple predators? The 
phenomenon known as ‘generalisation of 
learned predator recognition’ provides a 
potential serendipitous solution to this 
problem (Ferrari et al. 2007, 2008). Several 
studies have demonstrated that when pred- 
ator-naive prey encounter a dangerous 
predator paired with an aversive stimulus, 
the prey subsequently generalise their anti- 
predator response not only to the dangerous 
predator, but also, to ecologically similar 
predators (Ferrari et al. 2007, 2008). For 
example, the tammar wallabies that Andrea 
Griffin and colleagues trained to avoid the 
model fox subsequently generalised their 
antipredator behaviours in the presence of a 
model cat, but not in the presence of a non- 
threatening herbivore, a stuffed goat (Griffin 
et al. 2001). Likewise, fathead minnows that 
were trained to recognise the odour of lake 
trout as a predator (by pairing the odour of 
lake trout with minnow skin extracts) sub- 
sequently generalised their antipredator 
responses to odours of brook trout and rain- 
bow trout, but not to odours of the more 
distantly related pike (Ferrari et al. 2007). 
The key concept here is that prey often per- 
ceive ecologically similar predator species 
(ie. species that share similar visual or 
chemical cues) as dangerous (Blumstein 
2006). For example, prey may show similar 
antipredator responses to raptors that share 
the same silhouettes, or venomous snakes 
from the same family that share similar 
chemical cues (Webb et al. 2009). As long as 
we use suitable predator cues during the 
training trials, then predator-naive prey are 
likely to extend their predator recognition 
to multiple predators. 

Before embarking on predator training, it 
is important to identify the key predators 
that are responsible for causing mortality of 


the prey species. Once these predators are 
known, suitable models, or live predators 
(or substitutes), can be used as the conditioned 
stimulus for training. During training, mod- 
els should be paired with a suitable aversive 
stimulus, and for example, the odour of the 
predator so the predator does not need to 
be present. Odour is important because 
many animals use both visual and olfactory 
cues to detect the presence of predators, 
and olfactory cues can enable prey to take 
elusive action (e.g. hiding, entering a bur- 
row) in the presence of a hidden predator. 
Models are advantageous because they pro- 
vide a standard conditioned stimulus and 
there are few ethical problems with their 
usage. Aversive stimuli can include firing 
rubber bands at the test subject, or simulat- 
ing a frightening predation attempt by scar- 
ing or capturing the animal (Griffin et al. 
2000). Using models avoids the potential 
problems associated with the use of live 
predators, such as the spread of disease, 
injuries to prey, and variation in the uncon- 
ditioned stimulus. 

Although models are widely used to train 
animals to avoid predators, they may lack 
crucial chemical cues that animals use to 
identify or locate predators; for example, 
rodents show strong fear responses to the 
odour emanating from worn cat collars, yet 
taxidermic mounts lack such chemicals 
(McGregor et al. 2002). Hence, it may be 
necessary to add appropriate chemicals to 
taxidermic mounts to train prey to associ- 
ate the smell of predators with danger. 
Predator urine and faeces may not be par- 
ticularly useful in this respect, since these 
odours may fail to elicit antipredator 
responses in wild animals (Apfelbach et al. 
2005). It would be far better to identify the 
predator chemicals that the prey respond 
to, and pair these chemicals with suitable 
models during predator training. Finally, in 
some circumstances, it may be more 
appropriate to use a live predator, such as a 
well-trained domestic dog trained to chase, 
but not catch animals (McLean et al. 
2000), particularly if that predator closely 
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resembles a dangerous predator that prey 
are likely to encounter in the wild (e.g. din- 
goes in Australia, wolves in North America). 


12.6 Does Predator Training 
Facilitate Survival Following 
Reintroduction to the Wild? 


Many studies have successfully trained preda- 
tor-naive animals to recognise and respond to 
predators, but few studies have demonstrated 
that pre-release predator training enhances 
the survival of animals following reintroduc- 
tion to the wild (Ellis et al. 1977; Beck et al. 
1988). To test whether predator training 
enhances survival, predator-naive (the control 
group) and predator-trained individuals 
(experimental group) should be monitored 
following release to the wild using radio- 
telemetry, or intensive mark-and-recapture 
trapping techniques, to provide robust esti- 
mates of survival (Lebreton et al. 1992). Ideally, 
researchers should locate animals daily to 
track their movements, and to identify the 
causes of mortality. Previous studies have 
shown that most predation on animals occurs 
within weeks of release to the wild (Parish and 
Sotherton 2007), so it is crucial to monitor ani- 
mals daily during this period. Because many 
reintroduced animals often disperse away 
from reintroduction sites (Armstrong and 
Seddon 2007), large sample sizes may be nec- 
essary to provide robust estimates of survival. 
Such studies are expensive, require good plan- 
ning and organisation, and require a dedicated 
team on the ground, and in the air, to track 
daily movements of animals. Given that such 
studies are expensive, and time consuming, it 
is not terribly surprising that few studies have 
rigorously tested whether predator training pro- 
vides survival benefits following reintroduction. 

Nonetheless, several research groups have 
not only trained animals to respond to pred- 
ators, but have also monitored the fate of the 
animals following release to the wild. Below, 
I describe some of these projects in more 
detail, to illustrate the logistical difficulties 
involved with this sort of research. 
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12.7 Training Houbara 
Bustards to Recognise Foxes 


The houbara bustard (Chlamydotis undu- 
lata) is a medium-sized ground-dwelling 
bird that occurs in semi-desert and shrub- 
covered arid plains of West Asia and North 
Africa. The bustard is highly prized by fal- 
coners, and has been a traditional food of 
indigenous people for centuries. Bustard 
populations have declined substantially in 
recent decades due to overhunting, over- 
grazing, and urbanisation (Tourenq et al. 
2005; Riou et al. 2011). In Saudi Arabia, pop- 
ulations had declined to such an extent that 
the National Commission for Wildlife 
Conservation and Development (NCWCD) 
was established in 1986 to conserve bustards 
in that country. The aim of the programme is 
to establish protected areas and viable popu- 
lations of houbara bustards to allow sustain- 
able hunting of the species. Part of the 
programme has involved reintroducing cap- 
tive reared animals to the wild (Seddon et al. 
1995; Combreau and Smith 1998). The main 
factor that has affected the success of these 
reintroductions is predation by the red fox 
(Vulpes vulpes) (Combreau and Smith 1998). 

In an effort to increase post release sur- 
vival of captive reared bustards, van Heezik 
and colleagues attempted to train bustards to 
recognise foxes as dangerous predators (Van 
Heezik et al. 1999). Initial trials in 1995 
involved training groups of bustards with a 
taxidermic model of a red fox on a trolley, 
which rushed into the pen and lunged at the 
birds repeatedly for one minute. At the same 
time, the researchers played back alarm calls 
of wild adult houbara bustards. Birds were 
trained on three consecutive days, but they 
rapidly habituated to the model, and so the 
researchers switched to one training session. 
Note that no aversive stimulus (such as firing 
rubber bands at the birds) was paired with 
the model fox during the training sessions, 
which may explain why the birds did not 
treat the taxidermic fox as dangerous. 
Following release to the wild, there was no 
difference in the survival of control birds and 


birds trained with the stuffed fox (Van Heezik 
et al. 1999). 

Given these poor results, in 1996 the 
researchers used a live hand-reared red fox to 
train the bustards. Training consisted of 
introducing the fox, which was wearing a 
muzzle and a lead, into the bustard cage at 
dawn or dusk. The fox handler then 
attempted to control the fox’s movements 
with the lead. Trials lasted 40seconds to 
15 minutes depending on how quickly the fox 
began to stalk and chase the birds, and all 
trials were paired with the alarm calls of a 
wild bustard. Groups of five birds per cage 
were trained with three trials over three con- 
secutive days. Initially, training was carried 
out in circular pens (5m diameter), but larger 
rectangular pens (15mx 40m) were used in 
later trials to minimise injuries to birds. 
Unfortunately, the fox dislodged its muzzle 
during several trials, and it bit two birds 
which received minor puncture wounds, and 
it broke the leg of a third bird. Two other 
birds broke their wings whilst attempting to 
flee from the fox, but this problem was recti- 
fied by carrying out subsequent training 
sessions inside the larger training pen. 
Despite the difficulties associated with using 
the live fox, the bustards trained with the fox 
showed stronger antipredator responses 
than did untrained control birds (Van Heezik 
et al. 1999). 

Following their release to the wild, the bus- 
tards trained with the live fox had much 
higher long-term survival than did untrained 
bustards. Of 22 predator-trained birds, pred- 
ators killed eight and nine survived long- 
term (up to 196days). By contrast, of 22 
untrained birds, predators killed 15 birds, 
and only two birds survived long-term. 
Predation occurred rapidly following rein- 
troduction; all birds killed by predators were 
dead within 19 days following release to the 
wild. These results provide compelling evi- 
dence that training provides tangible benefits 
to captive reared animals, and highlights why 
it is necessary to train animals to recognise 
and avoid predators prior to reintroduction. 
The study also highlights some of the issues 


involved with using a fox. In this case, it 
could have been more appropriate to use a 
trained dog of similar size to the fox; previ- 
ous studies have demonstrated that naive 
prey trained with a dangerous predator often 
generalise their antipredator responses to 
anatomically similar predators (Griffin et al. 
2001). Thus, training with a live dog may 
have evoked similar responses to live foxes. 


12.8 Training Captive Reared 
Little Owls to Avoid Predators 


The little owl Athene noctua is a small (to 
210g) owl that occurs in western Europe, 
north Africa and central Asia. Little owls are 
not a threatened species, but populations in 
Europe have declined over the past few dec- 
ades. To date, nearly all introductions of little 
owls to Europe have had poor success due to 
high rates of predation on newly released 
owls (Van Nieuwenhuyse et al. 2008). 

In an attempt to redress this problem, 
researchers trained captive reared fledgling 
chicks to avoid two predators: rats and gos- 
hawks (Alonso et al. 2011). Shortly after 
hatching, the chicks were transferred to out- 
door cages where they were raised by adult 
foster parents. This study used both live rats 
and a stuffed goshawk in the flight position 
as the conditioned stimuli, and a digital 
recording of the alarm call of the little owl as 
the unconditioned stimulus. In the rat trials, 
a trained rat rapidly crossed a mesh-covered 
corridor on the floor of the owl’s cage, whilst 
in the goshawk trials, a stuffed goshawk rap- 
idly moved along a cable suspended above 
the owl's cage. Goshawk trials occurred dur- 
ing the day, and rat trials occurred at night. 
In both trials, the predator presentation 
lasted a few seconds and was paired with the 
recording of the little owl alarm call. In this 
study, the researchers carried out two to four 
trials each week, from fledgling age until 
release. Importantly, the outdoor cages con- 
tained natural vegetation, high perches, and 
nest boxes so that the owls could display 
appropriate antipredator responses, such as 
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freezing, hiding, or flying during the trials 
(Alonso et al. 2011). 

After antipredator training was completed, 
all the owls were carefully monitored for two 
weeks to ensure that they had the necessary 
hunting skills for obtaining food. The trained 
owls were fitted with radio-transmitters, and 
released to suitable habitats in Madrid where 
little owls naturally occur. In this study, the 
researchers released two groups of little owls 
(nine trained and seven untrained controls) to 
the wild. The team monitored the owls four 
times per week during the first six weeks after 
release; previous studies have shown that most 
predation on birds reared in captivity occurs 
during the first few weeks following release to 
the wild (Parish and Sotherton 2007). The only 
problem with this study is that due to logistical 
difficulties, the researchers were unable to 
train or track the fate of control and trained 
animals during the same years. Instead, they 
monitored the fate of control owls in 2007, and 
the fate of trained owls in 2010 (Alonso et al. 
2011). Because predation rates often vary 
through time, this design means that it is diffi- 
cult to determine whether training conferred 
survival benefits to the birds. 

Nonetheless, the results of this study were 
encouraging. In the first few weeks following 
release, predators killed four of six control birds 
in 2007, whereas predators only killed two of 
seven trained birds in 2010. The main preda- 
tors responsible for little owl deaths included a 
goshawk (Accipiter gentilis), a sparrowhawk 
(Accipiter nisus), two tawny owls (Strix aluco), 
a least weasel (Mustela nivalis), and a genet 
(Genetta genetta). The longer-term fate of the 
little owls used in this study was not reported; 
clearly, longer-term monitoring will be required 
to demonstrate that training provides long- 
term benefits to this species. 


12.9 Training Wild Bilbies 
to Avoid Predators 


Australia has a particularly poor record of 
mammalian extinctions, and has lost at least 
29 species of mammal since Europeans 


299 


300 


12 Training Animals so They Can Return to the Wild 


colonised the continent. Most of these extinc- 
tions have coincided with the spread of inva- 
sive foxes across the continent (Short and 
Smith 1994), but feral cats and changed fire 
regimes are implicated in the recent collapse 
of mammals across northern Australia 
(Woinarski et al. 2011a; Fisher et al. 2014). 
One species that has suffered major declines 
is the greater bilby (Macrotis lagotis), a 
medium-sized (to 2.5 kg) omnivorous marsu- 
pial that was once widespread in Australia’s 
sandy desert regions. Bilbies are solitary, 
nocturnal animals that live inside spiral 
shaped burrows up to 2m deep by day 
(Moseby and O’Donnell 2003), and emerge at 
night to search for invertebrates, seeds, and 
plant material (Johnson 2008). The bilby 
once occupied nearly two thirds of arid 
Australia, but it is now restricted to just a 
small fraction of its former geographic range, 
and is listed as vulnerable under the 
Australian Environmental Protection and 
Biodiversity Conservation Act. The major 
threats to the greater bilby are changes to tra- 
ditional Aboriginal burning practices and 
predation by introduced cats and foxes 
(Burbidge et al. 1988; Burrows et al. 2006). To 
reduce predation on bilbies, in April 2000, 
Moseby and colleagues reintroduced cap- 
tive-bred bilbies to a predator free fenced 
area of the Arid Recovery Reserve in South 
Australia (Moseby and O’Donnell 2003). 
This population increased steadily, and in 
2004, a trial reintroduction of wild bilbies 
from the predator-free zone to the predator- 
present zone (aptly named the ‘Wild West’) 
was undertaken. However, this reintroduc- 
tion failed due to predation by feral cats 
(Moseby et al. 2011). 

To determine whether they could train 
predator-naive free ranging wild bilbies liv- 
ing inside the predator exclusion zone to rec- 
ognise and respond to predators, Moseby 
and colleagues carried out a series of elegant 
training trials. To train bilbies to associate 
the smell of cats with danger, scientists used 
a declawed freshly thawed feral cat carcass, 
paired with a ‘cat spray’ consisting of cat 
urine and faecal material. Prior to the 


commencement of training, the researchers 
infused the nets, calico bags, and cat car- 
casses with cat spray. At night, two people 
armed with torches and nylon fishing nets 
searched for bilbies on roads, and captured 
them with nets. A third person then placed 
the cat carcass atop of the captured bilby to 
simulate an attack from a feral cat. Each 
trained bilby was weighed, checked for 
reproductive status and health, fitted with a 
microchip and a radio-transmitter, and 
placed in a calico bag. A scented cat carcass 
was used to encourage the trained bilby to 
exit the bag, and two squirts of cat spray were 
directed towards the bilby as it fled from the 
bag. The researchers captured the control 
bilbies in the same manner, or inside cage 
traps, and processed them as described 
above, but without the cat spray or cat car- 
cass treatment. In total, the study involved 
seven trained and seven control bilbies with 
four males and three females in each group. 
Following release, all bilbies were monitored 
daily to determine their burrow use and 
movements (Moseby et al. 2012). 

Six days after the initial capture, training, 
and release, the trained bilbies experienced a 
second aversion event paired with the cat 
spray. This treatment was designed to mimic 
a predator attempting to capture the bilby by 
digging up its burrow. In this part of Australia, 
foxes, dingoes, and large varanid lizards are 
the main predators that dig up bilby burrows. 
Trained bilbies were located, and a researcher 
administered three squirts of cat spray prior 
to digging the burrow entrance with a gar- 
dening hoe for three minutes, levelling off 
the sand, and applying more cat spray. 
Control bilbies received the same treatment, 
but without the addition of the cat spray. 

Predator training of the wild bilbies living 
inside the predator-proof enclosure was 
highly effective. Following training, the pred- 
ator-trained bilbies used more burrows, and 
changed burrows more often, than did con- 
trol bilbies. After the reinforcement burrow 
dig, five of seven trained bilbies moved from 
their burrows, whereas all the control bilbies 
remained inside their burrows. Again, this 


provides strong evidence that the trained bil- 
bies associated the disturbance with danger. 

Armed with these encouraging results, 
wild bilbies were also trained to avoid preda- 
tors, and both wild trained and untrained bil- 
bies were reintroduced to the unfenced ‘Wild 
West’ where predatory feral cats and foxes 
were present. Over three consecutive nights 
in August 2007, researchers captured 20 bilbies 
within the predator-proof reserve. Trained 
animals (n = 10) were captured in nets and 
trained as described above, but without the 
reinforcement test. Control animals (n = 10) 
were captured in nets and burrow traps. All 
the animals were fitted with radio-transmit- 
ters and located every day by a team on quad 
bikes, and occasionally, from light aircraft. 
Keeping track of the locations of 20 free 
ranging marsupials is a huge effort, and 
requires a dedicated team. After four months, 
the researchers located the burrows occu- 
pied by the control and trained bilbies. At 
dusk, they simulated a predator attack by 
digging around the burrow with a hoe for 
three minutes in the presence of the cat spray. 
The idea here was to see whether the bilbies 
would move away from the disturbed burrow. 

The bilby predator training results were 
encouraging, but they highlight the difficul- 
ties associated with conserving marsupials in 
Australia. Six months after the bilbies were 
introduced to the Wild West zone, only one 
control bilby had been killed by a feral cat, 
and only one trained bilby had been killed (or 
possibly scavenged) by a wedge-tailed eagle 
(Moseby et al. 2012). By contrast, when 
untrained bilbies were released to the Wild 
West zone in 2004, six of seven bilbies were 
killed by cats within 25days of release 
(Moseby et al. 2011). Interestingly, there was 
no difference in burrow use of trained and 
control bilbies in the 2007 study, suggesting 
that the control animals may have acquired 
predator avoidance behaviour by observing 
the behaviour of conspecifics after exposure 
to odour cues of cats (Moseby et al. 2012). 
This ‘cultural acquisition’ of antipredator 
behaviour has been demonstrated in birds 
and mammals (Griffin 2004). 


12.10 Training Black-tailed Prairie Dogs to Avoid Predators 


How successful was the training long term? 
Visual counts of the tracks made by the 
bilbies in the sand suggested that the popula- 
tion remained stable for 12months. 
Encouragingly, females reproduced, and the 
abundance of juvenile bilbies increased up 
until May 2008, when the population 
suddenly declined, coincident with a major 
drought. Unfortunately, cat tracks were 
found around juvenile bilby burrows, sug- 
gesting that cats had contributed to their 
demise, potentially because the cats’ other 
major food source (rabbits) had crashed with 
the onset of the drought. Sadly, the last bilby 
tracks were observed 19 months after the ini- 
tial reintroduction in January 2009 (Moseby 
et al. 2011). The study showed that whilst it is 
possible to train adult female bilbies to avoid 
novel predators, this behaviour was not 
transmitted to their offspring, apparently 
because the young bilbies do not forage with 
their mothers after leaving the safety of the 
pouch (Moseby et al. 2012). Alternatively, the 
drought probably reduced plant cover to 
such an extent that the bilbies probably had 
nowhere to hide whilst foraging. Feral cats 
are ambush hunters that often specialise on 
one prey type, so without cover, the bilbies 
were likely outgunned by a superior hunter. 


12.10 Training Black-tailed 
Prairie Dogs to Avoid Predators 


In many animals, social learning is important 
for the development of foraging skills, social 
behaviours, and antipredator behaviours. 
Young animals often learn about predators 
whilst in the company of parents, family 
groups, or conspecifics (Curio 1993). 
Animals can learn by observing a conspecific 
responding to a stimulus (observational 
learning) or an experienced conspecific can 
indirectly focus the attention of the young 
animal to the stimulus (local enhancement). 
The ability of offspring to learn antipredator 
behaviours from parents, siblings or conspe- 
cifics will depend on the period of parental 
care, and the size of the group in which they 
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live. Marsupials that become independent of 
parents shortly after leaving the pouch (e.g. 
bilbies) may have little opportunity to obtain 
social information about predators. By con- 
trast, in primates, extension of the period of 
parental care increases the opportunity for 
juveniles to socially acquire antipredator 
behaviours from their parents. Likewise, 
juveniles of highly social animals that live in 
extended family groups will have numerous 
opportunities to interact with siblings, 
parents, and conspecifics. In many group liv- 
ing species, the production of offspring is 
synchronised, and juveniles may therefore 
have the opportunity to not only learn skills 
from their parents, but also from other par- 
ents and vigilant group members (Thornton 
and McAuliffe 2006). 

For animals that live in groups, it is crucial 
to incorporate social learning into predator 
training regimes. Shier and Owings research 
on black-tailed prairie dogs (Cynomys ludovi- 
cianus) provides a good example of how this 
can be done (Shier and Owings 2006, 2007). 
The black-tailed prairie dog is a colonial spe- 
cies from North America that lives in social 
groups called coteries. Typically, coteries 
consist of several adult females, one adult 
male, yearling males and females, and juve- 
niles. Prairie dog populations have declined 
dramatically across North America (Kotliar 
et al. 2006) and efforts to conserve this spe- 
cies have involved reintroducing animals to 
areas where the species has gone locally 
extinct (Truett et al. 2001; Long et al. 2006). 
As with other reintroductions, the success or 
failure of such programmes will depend on 
whether or not reintroduced animals can 
respond appropriately to multiple predators. 

Numerous predators, including raptors, 
snakes, weasels, coyotes (Canis latrans), and 
bobcats (Lynx rufus) all prey on prairie dogs. 
When adult prairie dogs detect raptors or 
mammalian predators, they bark repeatedly 
to warn offspring and other group members 
about the approaching predator. Bark alarm 
calls elicit scanning behaviours by other 
group members, and if the predator is 
detected, individuals typically run to a 


burrow mound, and either hide inside the 
burrow, or call whilst facing the predator 
(Hoogland 1995). The prairie dogs responses 
to snake predators are quite different. When 
a rattlesnake is encountered, the adults 
approach the snake, and head-bob or jump 
away whilst making ‘jump-yip’ calls, which 
can be accompanied by foot drumming 
(Owings and Owings 1979). After juveniles 
emerge from their burrows, they remain 
close to the burrow entrances, and exhibit 
jump-yip calls but they rarely bark or foot 
drum until they attain several months of age. 
Thus, juveniles likely learn to identify and 
respond appropriately to predators via social 
interactions with mothers and experienced 
group members. 

To see whether training juvenile prairie 
dogs with experienced adults enhanced the 
juveniles’ ability to learn to identify preda- 
tors, Shier and Owings (2007) trapped 36 
wild prairie dogs from 8 females and brought 
them into captivity shortly after the juveniles 
emerged from their burrows. They housed 
each female with her litter in a separate wire 
meshed field enclosure (2x2x3m) with a 
mesh roof. Each focal juvenile was given a 
pre-training test (in the absence of litter- 
mates or mothers) to assess their antipreda- 
tor responses to the test stimuli (below). 
Juveniles were randomly allocated to three 
groups: (i) trained with experienced adult 
(either their mother or close relative); (ii) 
trained with inexperienced sibling; or (iii) 
trained alone. The researchers then trained 
the juveniles to avoid predators over five 
weeks, with two presentations of predators 
per week. Trials involved exposing animals in 
each treatment group to the following stim- 
uli for ten minutes: (i) a live black-footed 
ferret (Mustela nigripes); (ii) a moving, 
stuffed red tailed hawk (Buteo jamaicensis); 
(iii) a live prairie rattlesnake (Crotalus vir- 
idis); and (iv) a live desert cotton tail 
(Sylvilagus auduboni), which served as a 
predator control. The live predator or cotton 
tail was placed in a mesh box in the prairie 
dog enclosure, whereas the hawk was 
attached to a wire and was released such that 


it flew down over the cage five minutes into 
the test. To ascertain whether juveniles dis- 
played antipredator behaviours, the research- 
ers recorded the following behaviours: total 
time allocated to vigilance, the frequency of 
antipredator vocalisations, the time spent in 
or near a shelter, the time spent active, and 
whether or not the prairie dog ran away from 
the stimulus. 

Perhaps not surprisingly, juvenile prairie 
dogs that were trained in the presence of an 
experienced adult were more wary of preda- 
tors than were juveniles trained alone or in 
the presence of an inexperienced sibling 
(Shier and Owings 2007). Once training was 
completed, all the prairie dogs were intro- 
duced to a newly established prairie dog 
colony. Survival of prairie dogs was estimated 
by trapping all the animals one year later dur- 
ing 2002. This design, with only two capture 
periods does not allow one to distinguish 
between mortality versus emigration away 
from the study site (Lebreton et al. 1992); 
nonetheless, long-distance dispersal by prai- 
rie dogs occurs rarely, so the researchers con- 
sidered that any animals not captured were 
likely to have perished. In this study, juve- 
niles that were trained to avoid predators in 
the presence of an experienced mother or 
close relative were more likely to survive one 
year after release than juveniles that were 
trained alone or with an inexperienced sib- 
ling (Shier and Owings 2007). This finding 
highlights the importance of including 
appropriate social interactions into predator 
training regimes. 


12.11 Final Thoughts 

In this Chapter, I have provided some exam- 
ples of some of the methods that we can use 
to train captive reared or wild animals. 
Incorporating an understanding of animal 
behaviour into conservation biology will 
increase our ability to conserve threatened 
taxa, and may also help to solve some of the 
wildlife problems that humans have created. 
Given that many reintroduction projects fail 
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due to predation, we need more research to 
improve predator-training protocols. Two 
questions that deserve more attention are: (i) 
What cues do prey use to identify and/or 
locate predators from a distance? and (ii) If 
we incorporate such cues into predator train- 
ing, will they help animals to survive follow- 
ing reintroduction to the wild? Chemical 
cues are clearly important in this respect, but 
often researchers use urine and/or faeces in 
predator training protocols, yet the biologi- 
cal relevance of these odour cues remains 
questionable (Apfelbach et al. 2005). In 
Australia, foxes and cats are the major preda- 
tors responsible for the poor success rate of 
mammal reintroductions (Moseby et al. 
2011). Identifying the chemicals present in 
the fur of live foxes and cats that elicit strong 
fear responses in Australian mammals, and 
incorporating such chemicals into training 
protocols, might help to increase the success 
of future mammal reintroductions. Whilst 
we can train animals to avoid predators, 
there is still uncertainty about whether pred- 
ator training enhances the survival of ani- 
mals following reintroduction to the wild. 
We need more rigorous, well-designed stud- 
ies to evaluate the usefulness of predator 
training. In this respect, long-term monitor- 
ing of reintroduced animals is essential for 
evaluating the success of such programmes. 
Finally, although it is possible to train ani- 
mals to hunt, avoid certain foods, or avoid 
predators, there is little point releasing 
trained animals to the wild unless the threat- 
ening processes have been identified and 
eliminated. Ultimately, we need to educate 
people, and manage habitats at release sites 
carefully if we are to facilitate the long-term 
survival of endangered species. 
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Last but in Fact Most Importantly ... Health and Safety 


Tim Sullivan 


13.1 Introduction 

It has been many years since a phone call for- 
ever changed my perspective on animal 
training. Until that call, I had spent my entire 
career honing my knowledge and skills to 
train zoo animals. Several years earlier, my 
job had changed from training animals to 
training the keepers at my zoo to do the 
same. I enjoyed this challenge because I knew 
that my efforts would now have a broader 
effect in enhancing the care of our animals. 

I answered the phone and the caller identi- 
fied himself as an attorney whose firm was 
representing a major zoo. A keeper at this 
zoo had suffered a traumatic injury during a 
training session with a large carnivore. A civil 
lawsuit had been filed against the zoo and 
I was being asked to provide testimony for 
the zoo as an expert witness. I found myself 
immediately conflicted, I felt terrible for the 
keeper that had been injured but I had 
learned enough about the incident to know 
that the zoo was not necessarily at fault for 
what happened. I asked the attorney if I could 
have a few days to consider this request and 
he kindly agreed. 

I had seen my fair share of TV court dramas 
where the expert witness is subjected to bru- 
tal cross-examination. I was not thrilled about 
the possibility of being on the receiving end 
of an interrogation thoughtfully designed 
to undermine my expertise and character. 


I thought ‘Why should I subject myself to this 
when I don’t even work for this zoo?’ The 
answer came to me when I learned something 
very important; information that made this 
event relevant to me and everyone else in this 
field. As a result of this accident and the sub- 
sequent lawsuit, the zoo in question had tem- 
porarily prohibited all animal husbandry 
training. The lawsuit and an Occupational 
Health and Safety Administration (OSHA) 
investigation forced the zoo to examine the 
risks that animal training brought to their 
keepers and their business in general. 

It was clear to me that a negative finding in 
either the lawsuit or OSHA investigation could 
have a terrible ripple effect across the entire 
zoo community. In today’s litigious society, 
strict government regulations and pressures of 
rising insurance rates, a single employee or 
employer operating in an unsafe manner can 
jeopardise everyone’s ability to use animal 
training to enhance animal welfare. We must 
all develop and maintain a culture of safety in 
the workplace, especially during animal train- 
ing when we are brought in close proximity to 
potentially dangerous animals. 

I did become an expert witness in the above 
case and spent the coming year sifting 
through the facts of this case. I studied animal 
training records, staff training documents 
and safety policies and procedures. I viewed 
deposition videos from all the witnesses 
involved in the case. It was an enlightening 
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experience that taught me a great deal about 
how to limit or hopefully avoid such acci- 
dents. In the end, there was a summary judge- 
ment in favour of the defendant (the zoo). It 
was found that the employee had inadvert- 
ently broken an established safety protocol 
that caused the injury. There were no 
‘winners’ in this case. The only good that can 
come of it is if the profession learns from this 
cautionary tale and acts responsibly to pro- 
tect current and future zoo professionals. 


13.1.1 A Note on Incident Severity 


When we talk about accidents whilst work- 
ing with zoo animals, most people immedi- 
ately think about serious incidents that affect 
life or limb. Whilst these types of tragedies 
grab the headlines and must be avoided at all 
cost, we should also consider the effects of 
more minor incidents like scratches and 
close-calls (Hosey and Melfi 2015). These 
‘lesser’ incidents provide important informa- 
tion and must not be overlooked. Remember 
that the circumstances that led to a domestic 
cat to scratching a zoo professional’s arm can 
just as easily happen when working with a 
tiger. Every accident, no matter how small or 
inconsequential, must be reported, investi- 
gated and adjustments made to avoid future 
incidents. It is also important to note that 
this foreshadowing effect is not lost on insur- 
ance carriers. Workplace incident and injury 
rates are often used to calculate a company’s 
insurance premiums. So a spate of minor 
injuries can have a significant negative effect 
on an employer’s finances to the tune of tens 
if not hundreds of thousands of dollars. 
Regardless of the severity of a safety inci- 
dence, any injury to an employee or animal 
must be avoided. Beyond the actual injury 
and negative financial impact, the reputation 
of the employer can also be put in jeopardy. 
This can have a chilling effect on animal 
training programmes or put them at risk 
altogether. This could result in a reduction of 
these welfare enhancing programmes across 
all species or have negative impacts on ani- 
mal husbandry protocols and ultimately the 
animals’ health and welfare. 


13.2 Roles and Responsibilities 


Safety is everyone’s responsibility from the 
CEO to the individual front-line employee. 
Each level in the organisation has different 
responsibilities but the combined effort 
reduces the potential for accidents. Each 
employee should understand their role and 
the importance of staying safe. The goal 
should be to develop a culture of safety 
throughout the organisation. Comprehensive 
safety programmes can create additional 
work and make some tasks more cumber- 
some to complete. These facts can reduce 
compliance if not supported through staff 
training that clearly outlines the many bene- 
fits of operating safely. The aim should be to 
create buy-in throughout the staff. Each 
employee strives to be safe and looks out for 
the safety of their colleagues. In a culture of 
safety, a junior employee feels comfortable 
reminding their boss to stay behind a line or 
to put on personal protective equipment 
(PPE) (Occupational Safety and Health 
Administration Act 1970). 


13.2.1 Employers’ Responsibilities 


e Provide and maintain safe facilities and 
protective equipment. 

e Create comprehensive animal training 
safety policies and procedures. 

e Provide staff training in these policies and 
procedures. 

e Provide adequate supervision to ensure 
that employees operate in a safe manner. 

e Promote and ensure a culture of safety 
throughout the workplace. 

e Investigate all errors and/or accidents to 
ascertain their cause and make adjust- 
ments to avoid future incidents. 


13.2.2 Employees’ Responsibilities 


e Act ina safe manner at all times following 
prescribed policies and procedures. 

e Understand and respect the natural history 
and physical capabilities of the animals 
they are training. 


e Use all required safety equipment to pro- 
tect them when training animals. 

e Keep focused whilst they are training or 
acting as a backup; understand and main- 
tain ‘situational awareness. 


13.3 Understanding and 
Maintaining Situational 
Awareness 


Zoo professionals operate in complex and 
dynamic environments. Training settings 
can vary depending on the species, but most 
are different than the ones humans live in. 
With few exceptions, most species behave 
and make decisions at a higher tempo than 
the average zoo professional. Add in multi- 
ple animals and numerous environmental 
variables and the zoo professional’s mental 
resources can quickly be challenged. 
Effective training is about being prepared 
and making good, timely decisions in the 
moment. The ability to do this consistently 
and in a variety of training situations will 
lead to good training. These same qualities 
can also keep you safe. Situational awareness 
is a concept that grew out of the need to 
make good, safe decisions in complex and 
dynamic working environment, like those 
that airline pilots encounter. A widely 
accepted definition of situational awareness 
is, ‘knowing what is going on so you can fig- 
ure out what to do’ (Adam 1993). Essentially, 
situational awareness is having awareness 
about what is happening around you, in 
order to make decisions based on that 
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information, now and in the future. In more 
detail, situational awareness clarifies what is 
needed for reaching the goals of a specific 
job by understanding what important infor- 
mation is to be used in the decision-making 
process. In fact, this means ‘only those pieces 
of information that are relevant to the task 
at hand are important for Situational 
Awareness’ (Endsley 1993). Formally, situa- 
tional awareness has been defined by Endsley 
(1988, 1995, Endsley and Garland 2000) as 
‘the perception of the elements in the envi- 
ronment within a volume of time and space, 
the comprehension of their meaning and the 
projection of their status in the near future’ 
The formal definition of situational aware- 
ness is categorised into three hierarchical 
phases: perception of elements in current 
situation; comprehension of current situa- 
tion; and projection of future status. The 
relationships between these phases and indi- 
vidual factors including the dynamic state of 
the working environment, decisions of the 
individual, and their resulting actions are 
illustrated in Figure 13.1. 

Endsley et al. (1998) have expanded these 
hierarchical phases as follows: 


13.3.1 Level 1 Situational Awareness: 
Perception of the Elements in the 
Environment 


‘The first step in achieving situational 
awareness involves perceiving the status, 
attributes, and dynamics of relevant ele- 
ments in the environment. For example, a 
pilot needs to accurately perceive informa- 
tion about his/her aircraft and its systems 


Feedback 


Level 2 


Comprehension 
of current 
situation 


Level 3 


Projection 
of future 
status 


Level 1 


Perception of 
environmental 
elements 


State of 
Environment 


Performance 
of actions 


Decision 


Situational awareness 


Figure 13.1 Endsley’s model of situational awareness. Source: adapted from Endsley (1995). 
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(airspeed, position, altitude, route, direc- 
tion of flight, etc.), as well as weather, air 
traffic control clearances, emergency infor- 
mation, and other pertinent elements’ 
(Endsley et al. 1998). Within the animal 
training domain, zoo professionals should 
perceive information such as the animal’s 
demeanour and motivation as you arrive 
for training. Is the animal paying attention 
to you or is it distracted by other things in 
the environment, especially other animals 
or the presence of unfamiliar people? Is the 
animal responding to cues quickly or is it 
sluggish in doing so? Is the animal taking 
reinforcement eagerly but calmly or is it 
lunging at the food? 


13.3.2 Level 2 Situational 
Awareness: Comprehension of the 
Current Situation 


‘Comprehension of the situation is based on 
a synthesis of disjointed level 1 elements. 
Level 2 situational awareness goes beyond 
simply being aware of the elements that are 
present to include an understanding of the 
significance of those elements in light of the 
zoo professional’s goals. Based upon knowl- 
edge of level 1 elements, particularly when 
put together to form patterns with other 
elements, a holistic picture of the environ- 
ment will be formed, including a compre- 
hension of the significance of information 
and events’ (Endsley et al. 1998). For exam- 
ple, within the animal training domain, to 
determine whether an animal is becoming 
frustrated and prone to aggression, zoo pro- 
fessionals should understand conditions 
and indications like: (i) the amount of suc- 
cess/failure occurring in the session; (ii) the 
resulting body position of the animal, calm/ 
relaxed or tense/threatening; and (iii) how 
this particular animal has responded to 
these same circumstances in the past. This 
knowledge provides the zoo professional 
with a mental picture of what they should 
do to get the animal in a better psychologi- 
cal state to avoid aggression and achieve 
their training goals. 


13.3.3 Level 3 Situational Awareness: 
Projection of Future Status 


‘It is the ability to project the future actions 
of the elements in the environment, at least 
in the near term, that forms the third and 
highest level of situational awareness. This is 
achieved through knowledge of the status 
and dynamics of the elements and a compre- 
hension of the situation (both level 1 and 
level 2 situational awareness)’ (Endsley et al. 
1998). The zoo professional with good situa- 
tional awareness can synthesise all the rele- 
vant information from the animal, the 
environment, and past experience to make 
predictions about what will happen next and 
act accordingly. Although it is stated that 
improved situational awareness can result in 
better decision-making, this may not be true 
in all situations. There are other factors such 
as strategy, experience, training, personality, 
and organisational and technical constraints 
that can also affect the decision-making pro- 
cess (Endsley and Garland 2000). There are 
cases where situational awareness is lost and 
individuals can be slower in identifying prob- 
lems in the situations they find themselves in, 
resulting in the need for additional time to 
diagnose the problem and perform correc- 
tive actions (Endsley and Kiris 1995). Even 
small lapses in situational awareness may 
cause serious problems, zoo professionals 
must learn what factors can lead to a loss of 
situational awareness and how to avoid them. 
Several reasons associated with a loss of situ- 
ational awareness are listed below. 


1) Low and high stress level 
Under situations of low or high stress, zoo 
professionals are more likely to miss 
important information about the situa- 
tion. When the amount of information the 
zoo professional receives is significantly 
lower than usual, their attitude may 
become careless. This usually can occur 
when training sessions or activities are too 
routine. A general lack of alertness is asso- 
ciated with missing warning signals and a 
reduced ability to react quickly and cor- 
rectly in an emergency. Similarly, when 


the amount of information received by the 
zoo professional is significantly above 
their capacity to process, zoo profession- 
als will again operate under lower levels of 
situational awareness, potentially missing 
critical information. Often labelled ‘infor- 
mation overload; these situations can hap- 
pen when a zoo professional is new to a 
complicated training regime or there are 
multiple animals in the environment. 

Zoo professionals are often required to 
operate in new, changing, and some- 
times challenging environments. Some 
of these settings are likely to lead to loss 
of situational awareness. The most trou- 
bling training situations are those that 
are outside of your normal routine and 
unusual in nature. Some examples 
include: i) when guests and VIPs are 
present at training sessions. Additional 
people and pressure can distract not only 
the zoo professional but the animals too. 
The zoo professional might feel com- 
pelled to do more for the guests and push 
themselves and the animals out of their 
respective comfort zones. Likewise, the 
zoo professional’s supervisor or even the 
company CEO might ask for something 
special that has not been tried nor tested 
under the best of conditions. It is in these 
scenarios where the company’s culture of 
safety can be tested. The zoo profes- 
sional should be empowered to say “no” 
to any request where safe outcomes are 
not certain. ii) Another classic example 
of where situational awareness can be 
lost is found in the nature of caring for 
living creatures. Zookeepers regularly 
find themselves rushing due to high 
workloads and unexpected tasks that 
come with the job. It is at this time where 
a zoo professional must have the where- 
withal to know that this may not be the 
safest time to train. Postponing or can- 
celling a training session should always 
be an option in these circumstances. If 
rushing is an everyday occurrence then 
this is a more systemic issue that should 
be addressed by management. 
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2) 


Ambiguity 

When the information provided and 
received is ambiguous, decisions and 
actions of the zoo professional are likely 
to be based on inaccuracy and could lead 
to uncertain and potentially dangerous 
results. For example if a zoo professional 
sets up training apparatus in the tiger 
holding area, they might ask a colleague if 
the tiger shift door is closed or open. If the 
colleague’s response is ‘Yes’ and the zoo 
professional assumes that the shift door is 
shut an accident could occur. 


Fixation or preoccupation 

In certain training situations, the ability 
to detect important information is lost 
when the zoo professional is preoccu- 
pied, fixated or otherwise distracted. For 
example, if an elephant keeper is training 
an elephant to raise a front leg, by cueing 
the elephant to touch the top of its foot to 
a hand-held target. The elephant keeper 
might then be completely focused on the 
small point in space where the elephant’s 
foot will make contact with the target. 
During this time, the elephant keeper is 
less able to perceive important informa- 
tion like the location and movement of 
the elephant’s trunk nor can they see 
body cues that might help predict aggres- 
sive intent. 


Departure from policies and protocols 

Using improper procedures, places zoo 
professionals in a grey area, where safe 
outcomes cannot be predicted with cer- 
tainty. Zoo professionals may not have the 
experience and, therefore, the proper 
judgement to understand the risks they 
might be placing themselves in when devi- 
ating from agreed policies and protocols; 
which have in fact been established to 
reduce the risks of incidents. Something 
as innocuous as breaking protected- 
contact to pet ‘Fluffy’ the lion could end in 
tragedy. Consistent and/or blatant viola- 
tions of rules often reveal other systemic 
problems within an organisation. A disre- 
gard for following established procedures 


313 


314 


13 Last but in Fact Most Importantly ... Health and Safety 


could indicate a lack of proper supervision 
or accountability regarding compliance 
issues and certainly puts everyone at risk. 


13.4 ‘Gut’ Feeling 

Increasingly research is demonstrating that 
over 80% of decisions are determined by the 
subconscious, which was previously attrib- 
uted to gut feeling (e.g. Kahneman 2011); 
when we feel or detect subtle stimuli long 
before we have consciously considered them. 
The activation of the sympathetic nervous 
system can occur without conscious knowl- 
edge of what triggered it. Learn to recognise 
your own signs of reflexive discomfort, such 
as stomach butterflies, increased heart rate, 
muscle tension, and mood swings. Become 
sensitive to these internal cues and do not 
ignore them. Teach yourself to take a step 
back for a moment to ascertain potential 
threats in the training environment. 
Maintaining situational awareness can help 
you make better decisions and keep you safer, 
so it is important to know ways to maintain 
situational awareness; listed below are a few 
examples. 


A) Experience 

Life and work experience create mental 
files that the mind can draw upon and 
combine with new information in the 
working memory, i.e. the system used for 
temporarily storing and managing the 
information required to carry out highly 
detailed cognitive tasks. In complex 
environments, there are far too many 
stimuli bombarding the senses, which 
can lead to difficulty trying to synthesise 
and interpret the best course of action in 
an instant. To overcome this situation, 
the brain stores composite stimuli pat- 
terns that are related with certain situa- 
tions and their eventual outcomes. When 
these patterns (exact or similar) are rec- 
ognised again, the mind draws upon 
this reference to expedite the decision- 
making process. 


B) Positional awareness 

When working with potentially danger- 
ous animals, zoo professionals must 
always maintain an awareness of their 
position in relation to the animal and any 
barrier meant to separate and protect 
them from each other. Additionally, the 
zoo professional must understand the 
capabilities of the animals they are work- 
ing with. By being keenly aware of an ani- 
mal’s reach and speed, proper positioning 
can be maintained to avoid being within 
the animal’s reach. When working in the 
same space as the animal, a zoo profes- 
sional must know where their egress to 
safety is and must always protect it. Be 
vigilant in maintaining your position 
between the animal and your exit. 


C) Physical/mechanical training skills 
Much animal training is based on knowl- 
edge of animal behaviour modification 
techniques and principles, that when 
applied correctly result in behaviour 
change. The physical aspects of training 
are often mechanical in nature and 
require practice to employ them skilfully. 
Training tools (Figure 13.2) include: event 
markers, like clickers and whistles, where 
the timing of their use is critical; targets 
of various size and material that must be 
wielded with precision; containers to 
hold food that must be conveniently 
located for quick access; and apparatus 
like tongs and ‘meat sticks’ to deliver food 
safely to the most dangerous of animals. 
With the use of these tools, some training 
programmes can be quite cumbersome, 
distracting, and possibly compromise 
safety. At first, zoo professionals should 
practice the use of their training tools and 
techniques away from the animal to develop 
the mechanical skill and fluency necessary 
to be effective and safe when training. This 
can be done using a co-worker to play the 
part of the animal and in a similar environ- 
ment to the actual training setting. If you 
cannot master the use of all the tools you 
plan to use in practice, consider simpler 
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Figure 13.2 Tools utilised for animal training. Source: Chicago Zoological Society. 


alternatives. Ultimately, the right system is 
the one that can be mastered and is effec- 
tive at facilitating the behaviour change you 
desire whilst remaining safe and not com- 
promising the welfare of the animals. 


Emotional and physical condition 

Your emotional and physical condition 
can affect your perception of the environ- 
ment. Heightened emotional states, men- 
tal illness, and medical and physical 
ailments that cause discomfort and/or 
require medication can negatively affect a 
zoo professional's ability to maintain situ- 
ational awareness. Although it might not 
be apparent, safety can be compromised 
if these conditions cloud or distort the 
zoo professional’s ability to accurately 
perceive events or conditions in the train- 
ing setting. Good judgement and restraint 
must be used to know when you are unfit 
to train. Know when to say ‘no’ to training 
and err on the side of caution, as missing 
a session will unlikely negatively affect 
the animal’s learning. 


E) Personal attitude 


The days of showing off one’s scars from 
animals and sharing these harrowing 


stories over a beer should be a thing of the 
past. These incidents should not be con- 
sidered badges of courage but evidence of 
mistakes to be learned from and avoided. 
Professionalism is a matter of attitude, 
and safety should be paramount above all 
else. Safety is no accident and is the result 
of preparation and conscious effort. To be 
safe, one must always think and act safely. 

Understanding and maintaining situa- 
tional awareness provides insight on how 
our minds perceive and process informa- 
tion, that can help zoo professionals make 
safe decisions. Having this knowledge 
can also help inform the development 
and implementation of more fundamen- 
tal and practical aspects required to train 
zoo animals safely. 


13.5 Establishing Safety Policies, 
Protocols, and Work Rules 


The establishment of safety policies, proto- 
cols, and work rules is a critical process 
in any business. Developing and maintaining 
a culture of safety at your zoo must be a pri- 
ority. The expectations must be clear, both 
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verbally and in writing. As important as it is 
for the zoo to train and orient its employees, 
unless the information provided is written 
into policies and rules, the zoo could be 
exposed to legal battles, misunderstandings, 
and loopholes. These policies may be based 
on an understanding that has evolved after 
working together for a period of time, but 
they are much easier to enforce if they are in 
writing. Such policies and rules, if written 
properly, protect the zoo and its employees 
and provide the company with the flexibility 
to manage its business needs. 

Creating a safe and healthy work environ- 
ment is not only a requirement for most 
employers around the world; it is also a ‘best 
practice’ amongst top performing busi- 
nesses. Great businesses know how to get 
their work done effectively, efficiently, and 
safely. Formalising a zoo’s expectations, 
including step-by-step instructions for job 
tasks, is a very effective way to emphasise to 
employees that it is as serious about their 
health and safety as it is about animal care, 
habitat quality, financial stability, and cus- 
tomer service. The following sections can 
provide you with some practical informa- 
tion and examples to help you assess, 
update, or create your zoo’s safety policies, 
procedures, and rules for animal training 
and in general. 


13.5.1 Safety Policies 


Safety policies cover broad topics and can 
communicate a zoo’s philosophy and more 
generally, best practice to their staff. Safety 
policies should be written as guidelines for 
reference and discussed with employees 
upon appointment and during orientation/ 
induction. They provide both the organisa- 
tions vision and should inspire the 
employee by highlighting what is believed, 
valued, and expected within the organisa- 
tion. Issues and topics that may be included 
are safety policy statement, employee 
responsibility and accountability, hazard 
assessment and correction, and the disci- 
pline policy. 


13.5.1.1 Safety Policy Statement 

An effective way to communicate your zoo’s 
overall safety policy is to develop a Safety 
Policy Statement that includes the elements 
that are core to your zoo’s focus on staff health 
and safety. The Safety Policy Statement is typi- 
cally the introductory statement in a written 
safety policy, and should reflect the impor- 
tance of injury prevention. Reviewing your 
Safety Policy Statement with potential job 
applicants will set expectations and help them 
determine if they would be a good fit for the 
organisation. An example might be as follows: 


At Marwood Zoo, we care about the safety, 
health, and well-being of our employees. 
We value each and every contribution that 
our employees make towards our success. 
Our mission is to promote the conserva- 
tion of wildlife, nature, and we value hon- 
esty, integrity, and teamwork. 


We Value Our Employees 

Our zoo operates with a goal of zero 
harm to people, animals, and property. It 
is our policy to provide safe working con- 
ditions. At Marwood Zoo, everyone 
shares equally in the responsibility of 
identifying hazards, following safety 
rules, and operating practices. All jobs 
and tasks must be performed in a safe 
manner, as safety is crucial to the quality 
of our business aims. 


Safety Policy 

At Marwood Zoo, no phase of the opera- 
tion is considered more important than 
accident prevention. It is our policy to 
provide and maintain safe working con- 
ditions and to follow operating practices 
that will safeguard all employees. No job 
will be considered properly completed 
unless it is performed in a safe manner. 
Marwood Zoo is concerned about the 
health and good work habits of its 
employees. In the event you are injured 
or unable to perform your job, we want 
to help you obtain the best treatment, so 
you can return to your regular job as 
soon as possible. 


13.5.2 Safety Procedures 


Safety procedures cover specific activities 
where there might be risk to staff, animals or 
visitors, with the intention of ensuring, if fol- 
lowed, a safe working environment. These 
procedures outline the steps to be taken to 
implement a policy. Some procedures are 
specific to a job or task whilst others are 
general descriptions of how to implement a 
policy. Procedures exist for most aspects of 
a job whether they are formalised and writ- 
ten down or not. To be effective it is ideal 
that safety procedures are communicated in 
writing and verbalised, as well as providing a 
demonstration. All of this should emphasise 
common safety procedures, related to train- 
ing and may include, how to report a hazard 
or safety concern; basic safety rules; required 
PPE; emergency plans; and step-by-step 
examples of how to safely complete specific 
work tasks. For example, procedures when 
shifting/securing and training dangerous 
animals which should cover issues of ani- 
mal contact/non-contact rules, delivery of 
food, e.g. use of tongs, feed chutes, no hand- 
feeding, safety backup staff /‘two-person’ 
requirements, chemical defence spray use 
and emergency communications, e.g. pos- 
sess walkie-talkies, mobile phones. 


13.5.3 Safety Rules 


Safety rules list the specific activities of what 
to do, or avoid in order to complete the job 
effectively and safely. Essentially, no single list 
of safety rules is adequate for all zoos or activi- 
ties and it is important to develop your own 
list of safety rules based upon standard indus- 
try practices and your own accident experi- 
ence, not based solely on generic lists or 
examples from other zoo employers. It is key 
that all rules are communicated clearly to 
management and staff alike and rules should 
be strictly and consistently enforced. If written 
safety rules are not consistently and equitably 
enforced, the zoo’s actual practices outside the 
written rules may create a legal liability if chal- 
lenged in a legal or regulatory dispute. 


13.5 Establishing Safety Policies, Protocols, and Work Rules 


An example of what might be included in 
safety rules are outlined below: 


1) Report to work alert, rested, and in good 
physical condition. 

2) PPE (such as safety glasses, face masks, 
protective clothing, and footwear) must 
be worn when required for specific job 
tasks or work areas. 

3) All accidents, incidents, and injuries, 
regardless of how minor, shall be reported 
immediately to the supervisor in charge. 

4) All work is to be performed in a safe 
manner according to our written policies 
and procedures. If you have a concern 
about the safety of a task, bring it to the 
attention of your immediate supervisor. 

5) Understand your work assignments and 
perform only the job functions in which 
you are fully trained. Discuss any unfa- 
miliar work assignments with your 
supervisor prior to beginning the task. 

6) Horseplay or practical jokes are 
prohibited. 

7) Use or being under the influence of, 
intoxicants or drugs whilst on the job is 
prohibited and shall be considered cause 
for dismissal. 

8) Always use the proper tool, equipment, 
or process for the job. 

9) All employees shall correct an unsafe 
condition or practice to the extent of 
their authority and/or report the hazard 
to their supervisor. 

10) Ignoring safe work practices, policies, 
procedures, rules, or other safety 
instruction is cause for disciplinary 
action up to and including termination 
of employment. 


Developing and implementing safety poli- 
cies, procedures and rules set the foundation 
for keeping employees safe. These docu- 
ments and their communication underscore 
the philosophy, actions, and detail necessary 
to protect both the employee and the organi- 
sation. They must be considered living docu- 
ments that should be revisited regularly and 
revised when necessary. Training potentially 
dangerous animals presents unique hazards 


317 


318 


13 Last but in Fact Most Importantly ... Health and Safety 


to zoo staff. As zoo animal training continues 
to grow, best practices emerge to produce 
better and safer outcomes. In Section 13.6 
there are a series of practical training safety 
tips that should be considered. 


13.5.4 Legislation 


Animal training is becoming popular and as 
discussed in this chapter, has strict safety 
protocols and standard operating procedures 
that are created and adhered to for obvious 
reasons. However, legislation that covers the 
specifics of animal training across the world 
is sparse. Table 13.1 outlines specific legisla- 
tion and/or accreditation guidelines that dis- 
cuss the use of training in zoos. 


13.6 Practical Safety Tips 


13.6.1 Safety Backup 


When training dangerous animals including 
large carnivores, marine mammals, great 
apes, and pachyderms (see Defra 2012 for a 
list of UK classified dangerous animals), hav- 
ing dedicated safety personnel can greatly 
reduce the chance for accidents. As discussed 
earlier in this chapter, zoo professionals are 
often required to focus their attention on a 
very small aspect of the animal and the work- 
ing space. This narrow state of perception can 
leave the zoo professional temporarily 
exposed to harm. The role of the zoo profes- 
sional safety backup is to provide for the zoo 
professional's well-being throughout the ses- 
sion by watching the behaviour of the whole 
animal, the training environment, and the 
zoo professional’s own actions. This should 
be their only role in the training session so 
that they can remain vigilant. The zoo profes- 
sional safety backup must have adequate 
experience with both the animal being trained 
and the training system in general. The zoo 
professional safety backup must be aware of 
the species-specific and often subtle behav- 
ioural precursors that may indicate that an 
animal is frustrated which could lead to zoo 
professional-directed aggression. They must 


also be familiar with the training system and 
the particular training goal to know where 
and when the potential risks are greatest. The 
zoo professional safety backup must be well- 
versed and practiced in emergency proce- 
dures if the zoo professional were to come 
under attack. They should carry any required 
safety equipment, such as defensive chemical 
pepper spray, radio communications equip- 
ment, etc. and be well-trained in their use. If 
additional training staff are in attendance at a 
session, they must clearly communicate as to 
which person will take on the zoo profes- 
sional safety backup role. 


13.6.2 Respect the Potential 
of Every Animal 


Positive reinforcement training can create 
strong, positive relationships between zoo 
professionals and animals (Ward and Melfi 
2013). Whilst these relationships can facilitate 
and improve animal welfare, they can also lead 
to a dangerous level of complacency in zoo 
professionals. It must be stressed that regard- 
less of whether your human-animal relation- 
ship has been long and positive, the potential 
for zoo professional-directed aggression 
always exists (Hosey and Melfi 2015). Age, 
painful injuries, declining health, and count- 
less environmental factors can cause a sudden 
and unexpected change in an animal’s atti- 
tude. The sometimes challenging nature of 
training itself can trigger a reflexive aggressive 
response from an otherwise mild-mannered 
animal. Zoo professionals must continually 
remind themselves to think about the poten- 
tial of the species first instead of the individual 
you have grown to love and trust. Even the 
smallest and cutest of species can inflict harm 
on a zoo professional that can jeopardise their 
health and training programmes in general. 


13.6.3 Safe Delivery 
of Reinforcement 


Positive reinforcement training relies heavily 
on the use of food as a consequence of desired 
behaviour. Getting that food to the animal in 
a timely fashion is important but can be a 


13.6 Practical Safety Tips 


Table 13.1 International legislation directly affecting zoo animal training. 


Region 


Australia 


Canada 


Specific training 
legislation/guidelines 


Proposed Animal 
Welfare Standards and 
Guidelines 2014: 
Training 


Proposed Animal 
Welfare Standards and 
Guidelines 2014: 
Interactive Programmes 


Canada’s Accredited 
Zoos and Aquariums 
Guidelines 


Details 


Specific to training animals: 


The operator must ensure written procedures regarding the 
health, safety, and behavioural needs of the animal during 
training are developed, maintained and implemented, and 
are readily available to staff who train animals. 

The operator must ensure training is undertaken by an 
appropriately experienced trainer or under the immediate 
supervision of an appropriately experienced trainer. 

The operator must ensure training does not compromise the 
animal’s normal physical development, health or welfare. 
The operator must ensure training programmes do not 
exceed the physical capabilities of the animal. 

The operator must ensure exhibitions of trained behaviours 
of animals demonstrate behaviours that are reflective of 
those expressed in the wild. 


e Trainers should use operant conditioning. 


e Punishment should be avoided as a training method. 


Animals should be conditioned to accept routine husbandry 
procedures. 


Specific to visitor—animal interactions: 


The operator must ensure interactive programmes are 
designed to enhance people’s appreciation of and respect for 
animals. 

The operator must ensure a proficient keeper is responsible 
for overseeing, coordinating, and supervising all interactive 
programmes. 

The operator must ensure a risk assessment examining the 
risks to the animals is undertaken for each interactive 
programme and is reviewed on a regular basis. 


The operator must ensure written procedures for interactive 
programmes are developed, regularly reviewed and 
implemented, and are readily available to staff. 

The operator must ensure interactive programmes do not 
have adverse impacts on animal welfare. 


The operator must ensure animals that display signs of 
distress or illness are removed from the interactive 
programme until such time as they are reassessed by a 
veterinarian or proficient keeper as being suitable to re-enter 
the interactive programme. 


CAZA Policy on the Use of Animals in Educational 
Programming states: 


An overall programme animal training protocol providing 
for frequency of training, the process for qualifying and 
assessing handlers, including who is authorised to train 
handlers. 

Training content (e.g. taxonomically specific protocols, 
natural history, relevant conservation and educational 
messages, presentation techniques, interpretive 
techniques, etc.). 
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Table 13.1 (Continued) 


Specific training 


Region legislation/guidelines Details 
Colombia No specific legislation However: 
related to training e Law 1333 (2009) refers to environmental 
animals or zoos procedures — includes protocols regarding the destiny of 


animals according to their conditions (quarantine, medical, 
rehabilitation, release, or relocation to zoos). 

e Law 1774 (2016) Law of Animal Protection and Welfare is 
used to support cases of neglect, etc. 


Europe EAZA Guidelines on the Guidelines developed to provide EAZA (European Association 
use of animals in public of Zoos and Aquaria) members with information on how to 
demonstrations 2018 ensure best practice and includes aspects such as behaviour 


demonstrations, human-animal interactions, animal health, 
housing, and animal selection. 


EU Zoo Directive Good practice guidelines outline: 

e Training methods are based on positive operant 
conditioning, but other forms of training can also be 
adopted. 

e Competent trainers have a good understanding of 
anatomical, behavioural, and cognitive abilities of animals, 
never using objects, restraining or training methods (e.g. 
negative reinforcement, punishment) that compromise their 
welfare. 

e Food used during training sessions should be part of the 
daily allowance. 

e A good training plan will include measures to avoid over- 
stimulating animals, promoting unnatural behaviour or 
making them working beyond their capacity. 


India The Prevention of e Section 22 refers to restrictions on training of exhibition 
Cruelty to Animals Act animals. 
1960 e Section 23 refers to the procedure to register desired intent 


to train exhibition animals. 


e Section 24 refers to the need to ensure animals undergoing 
training must only do so without unnecessary pain or 
suffering. 

e Section 25 refers to authorised persons being able to enter 
and inspect the premise where performing animals are being 
trained or exhibited or kept for training or exhibition. 


Indonesia No specific legislation However, there are directions within certain government 
related to training regulations as below: 
animals e Utilisation of Wildlife resources including breeding, 


demonstration, and keeping for pleasure (pet) is in National 
Government Regulation ‘Peraturan Pemerintah No. 8 Th. 
1990 article 3: 


e Demonstration of protected wildlife species is in Minister of 
Forestry Regulation ‘Permenhut No. 52 Th. 2006: 

e The Dolphin Demonstration Guidelines are in Minister of 
Forestry Regulation ‘Permenhut No. 16 Th. 2014: 

e Animal Ethics and Welfare Guidelines are in Minister of 
Forestry Regulation ‘Permenhut No. 9 Th. 2011’ 


Table 13.1 (Continued) 
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Region 


Japan 


New 
Zealand 


Philippines 


South 


Africa 


United 
Kingdom 


Specific training 
legislation/guidelines 


No specific legislation 
related to training 
animals or zoos 


Zoos code of welfare 
2018. Issued under the 
Animal Welfare Act 1999 


None 


Southeast Asian Zoos 
Association 


Performing Animal 
Welfare Act 1935 


Zoo Licencing Act 1981 
(as amended in 2002) 


Performing Animals 
(Regulation) Act 1975 


The Animal Welfare 
(Licensing of Activities 
Involving Animals) 
(England) Regulations 
2018 


Details 


However, there are standards relating to the keeping and 
custody of animals for exhibition (1976) which is based on “The 
Law Concerning the Protection and Control of Animals, 1973: 
However these standards specifically refer to animal welfare or 
animal training. 


Includes: If animals are trained or perform, 

i) the techniques used must be appropriate for the species 
and the individual animal’s physical and mental capabilities; 
and 

ii) sessions must be of a length of time determined by the ani- 
mal’s reaction and condition but without over-working the 
animal; and 

iii) food deprivation and/or electric prods must not be used; 
and 

iv) methods must be based on immediate positive reinforce- 
ment; and 

v) training and command implements must be used in such a 
manner that does not cause unreasonable or unnecessary 
pain, injury or distress to an animal. 


Although there is the Animal Welfare Act (RA 8581, RA 
10631 — amendments), these do not specifically relate to 
animal training. There is no current legislation specific to zoos. 


Animal Welfare Standards are currently being written but these 
do not affect the training of animals. 


To regulate the exhibition and training of performing animals 
for safeguarding. Interested parties are to apply for a licence to 
enable them to train animals, however, this does not apply to 
zoological gardens. 


Guidelines to accompany the legislation: Secretary of State’s 
Standards for Modern Zoo Practice (Defra 2012) outlines 
guidance for training of animals. Zoos are inspected regularly 
(informal and formal inspections) by government appointed 
inspectors. 

Elephant specific standard — in 2017 new elephant specific 
guidelines were published, as part of the Secretary of State’s 
Modern Zoo Practice. These state ‘Each institution must have 
an elephant training programme ... and individual tailored 
goals for each animal? 


People or organisations who train animals to perform must 
register with the local authorities and be subject to inspection. 
Although if a UK zoo has a licence, they would only be assessed 
under the Zoo Licencing Act (above). 


Part six discusses the keeping or training of animals for 
exhibition. This legislation covers institutions that house and 
use animals specifically for this purpose that do not hold a zoo 
licence (as above). 
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Table 13.1 (Continued) 


Specific training 


Region legislation/guidelines 
United Association of Zoos & 
States Aquariums (AZA) 


Accreditation Guidelines 


Details 


The institution should follow a formal written animal training 
programme that facilitates husbandry, science, and veterinary 
procedures and enhances the overall health and well-being of the 
animals. Explanation: An animal training programme should be 
based on current animal training best practices in the zoological 


field and should include the following elements: i) goal setting 
(what behaviours to be trained, what species/individuals of 
priority), ii) planning (process for developing and approving 
training plans), and iii) documentation (record of success). 
Elephant specific standard — all institutions must have an 
elephant training programme in place which allows elephant 
care providers and veterinarians the ability to accomplish all 
necessary elephant care and management procedures. Each 
institution will adopt and implement an institutional training 
methodology that promotes the safest environment for 
elephant care professionals and visitors and ensures high 
quality care and management of the elephants for routine 
husbandry, medical management, physical well-being and 
overall elephant welfare. Institutions must train their elephant 
care professionals to manage and care for elephants with 
barriers and/or restraints in place that provide employee safety. 


Information compiled by Samantha Ward and provided by the following: Samantha Ward (UK, Europe, New 
Zealand, Canada, India, Japan, and South Africa); Tim Sullivan (USA); Willem Manansang (Indonesia); Lester Lopez 
(Philippines); Nick Boyle (Australia); and Catalina Gomez (Colombia). 


risky endeavour for some animals. Placing 
food reinforcement directly in the mouth or 
hand of a waiting animal creates the potential 
for injury of the zoo professional. For 
instance, many zoos now have policies pro- 
hibiting hand-feeding of large carnivores. 
Protective barriers between the animal and 
zoo professional can create the illusion of 
safety but past incidences have proven that 
this method can still lead to great risk for 
injury. Even the experienced and well-inten- 
tioned zoo professional can make mistakes 
and break the plane of containment with 
their fingers. The sheer number of reinforce- 
ments that must be delivered through the 
barrier increases the probability that a mis- 
take might occur. The mouthparts of carni- 
vores are well adapted and extremely adept at 
snagging and holding on to body parts such 
as small as a fingertip or the glove that covers 
it. Whether the animal does so on accident or 
on purpose, zoo professionals can find them- 
selves in a terrifying situation in an instant. 
There are several safer alternatives to hand 


feeding that are widely used such as the use 
of commercially available, long-handled 
tongs or custom-made ‘meat-sticks, which 
provide a safe extension to the zoo profes- 
sional’s hand to safely deliver food. The 
installation of feeding tubes or chutes on the 
front of the protective barrier deposit food 
safely away from the zoo professionals’ hand 
(Figure 13.3). These methods change the 
timing and position of food delivery and can 
seem cumbersome at first. The added safety 
these methods provide more than makes up 
for the initial inconvenience. The proper 
conditioning and use of a bridging stimulus 
may ensure that correct responses are rein- 
forced in a timely way and mitigate any delay 
in the actual food delivery. 


13.6.4 Don’t Get Grabbed 


Many of the training tools we use can inad- 
vertently provide an animal with a place to 
grab and pull the zoo professional into 
harm’s way. Containers for holding food 


reinforcement for training should be consid- 
ered carefully. The type of container should 
allow for fumble-free extraction of the food 
and be within easy reach of the zoo profes- 
sional but not the animal. If the food con- 
tainer is on the zoo professional’s person, the 
attachment should be of a type that allows 
easy separation if grabbed by the animal. 
Whistles used as bridging stimuli should be 
placed on break-away lanyards if worn around 


Figure 13.3 Food reinforcement provided via a safe, 
feeding pole for a polar bear. Source: Chicago 
Zoological Society. 


13.7 Free-contact or Protected-contact 


the neck. The same is true for event markers 
such as clickers if on some form of tether 
meant to keep it on the wrist or belt. Loose- 
fitting clothing should be avoided when 
working around animals and leave dangling 
jewellery at home or in a locker. Following 
these suggestions is a good start but zoo pro- 
fessionals must always be aware of their posi- 
tion in relation to the animal (Figure 13.4). It 
is critical to know the danger zones that are 
within the animal’s reach. A safety line denot- 
ing these areas is only effective if zoo profes- 
sionals stay mindful of them at all times. 


13.7 Free-contact or 
Protected-contact 


One of the most hotly debated topics in the 
training field of recent years is about where 
and how zoo professionals work with their ani- 
mals. The confusion starts when people con- 
fuse the terms free-contact or protected-contact 
as being training systems; they are not. Animal 
learning and, therefore, animal training does 
not rely on where the zoo professional is 
relative to the animal. Additionally, a pervasive 


Figure 13.4 Zoo professional in reach of an elephant during husbandry (noted: picture was staged). Source: 


Tim Sullivan. 
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and unhelpful stigma exists due to the com- 
mon misconception that free-contact manage- 
ment equates to punishment-based training 
and that protected-contact management is 
synonymous with positive reinforcement- 
based training. In fact, there are no functional 
restrictions on what type of consequence that 
can be used in either management system. 
Free-contact and protected-contact are 
animal management practices that define, in 
principle, whether zoo professionals share 
the same space with an animal. This simple 
definition is also misleading because this 
animal management issue is not a binary con- 
cept. In practice, a spectrum of choices exist 
which determine the degree to which zoo 
professionals share space with animals. 
Management choices can go from complete 
unrestricted access to absolutely no contact 
with animals and everything in between. 
Protected-contact as its name implies is 
designed to provide an additional degree of 
safety for animal care staff and zoo profes- 
sionals through some form of restrictive bar- 
rier. Contact is still allowed but limited by the 
design of the barrier and policies and proto- 
cols written to guide the actions of the staff. 
Whilst protected-contact can be safer for zoo 
professionals it is no guarantee. Zoo profes- 
sionals have gotten injured and even killed in 
protected-contact. Danger is still present and 
some may argue greater due to the fact that 
the barriers in protected-contact can produce 
a false sense of security. Complacency when 
working around dangerous animals can cause 
harm no matter what type of management 
system is in place. It is up to each individual 
zoo professional to maintain a heightened 
awareness and follow safe practices when 
working around all dangerous animals. 


13.8 Summary 


Animal training has had a significant, positive 
effect on the care and welfare of zoo animals 
under professional care. The process of modi- 
fying the behaviour of zoo animals places zoo 
professionals in close proximity of potentially 
dangerous animals. It is incumbent on zoo 


professionals and their employers to safe- 
guard the health and well-being of each indi- 
vidual and every animal involved in the 
training process. Several health and safety 
principles and practices can be implemented 
to provide safe interactions during the train- 
ing process. 


e Establishing a culture of safety: everyone in 
the organisation must care about and be 
responsible for a safe work environment. 
This includes the development of, and 
adherence to health and safety policies and 
procedures that keep employees and ani- 
mals safe. 

e The process of training animals must be 
grounded in safety: the work areas and 
training tools must provide for the safe 
interactions with animals during training. 
Direct physical interaction with animals 
must go through a thoughtful risk assess- 
ment to ensure the continued safety of zoo 
professionals. These individuals must 
always remember that they are working 
with potentially dangerous animals and 
this fact does not change because they live 
under human care. 

e Whilst training animals, zoo professionals 
must maintain situational awareness: 
keeping one’s senses keen allows for an 
accurate perception of the state of the ani- 
mal and the training environment. This 
focus allows for the comprehension of the 
current situation that leads to good deci- 
sion-making and actions that can keep the 
zoo professional and the animal safe. 

e As important, the zoo professional must 
guard against conditions that can reduce sit- 
uational awareness. These include one’s own 
physical and mental condition, distractions 
and stressors in the training environment, 
and fixation on the training task at hand. The 
zoo professional must quickly recognise 
these threats and immediately act to be safe, 
which could include not starting or aborting 
a training session that is in progress. 


By promoting a culture of safety, zoos and 
aquariums can realise the full benefit of ani- 
mal training programmes thereby ensuring 
their continued success into the future. 
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Box C1 


Training Animals in a Group Setting 


Kirstin Anderson-Hansen 


There are few institutions that are fortunate 
enough to have one trainer per animal and 
therefore in most facilities, it is necessary for 
the trainer to train multiple animals at once. 
This is both challenging and difficult, both 
for the trainer and for the animals. 

One of the primary reasons for training 
our animals is to increase the animal’s well- 
being by creating situations for the animal to 
be mentally and physically challenged. This 
can be compromised if the guidelines set by 
the facility are inconsistent with how to train 
animals in a group setting. When working 
one-on-one with an animal, the animal has 
the trainer’s full attention but this all changes 
when there are multiple animals and only 
one trainer. For these animals, the concept of 
sharing resources, i.e. the trainer’s attention 
and reinforcement, is not something they are 
naturally willing to wait patiently for whilst 
another conspecific is being fed especially 
with social animals living in a hierarchy. 
However, it is possible to train them to allow 
other individuals to receive a reward whilst 
they patiently wait, through establishing con- 
sistent guidelines. 

To make sure we do not comprise the indi- 
vidual animal’s welfare whilst working multi- 
ple animals together, certain considerations 
need to be made: 


1) Is it possible to separate, either spatially 
or physically? 


2) 


To be able to separate spatially more than 
one person is required, where one person 
has one animal whilst the other person 
has the other animal or animals in a group 
training situation (see Figure Cl.la). To 
train the animals to comfortably separate, 
the animals should be trained near each 
other at the beginning then slowly 
increase the distance between the trainers 
with small approximations. Since this is 
usually a counter conditioning situation, 
the approximations should always be 
small enough to not cause the animals to 
be nervous and tense and the sessions 
should be kept short and positive. This 
same method can be used to physically 
separate animals (see Figure C1.1b). 

Is the species a social or solitary species? 

When working with a social species, 
for example primates, separations can 
cause more harm than good by creating a 
stressful situation for the entire group. 
Therefore the animals may be more com- 
fortable being worked as a group. Whilst 
other species that don’t necessarily live in 
groups, for example tigers, may be more 
comfortable being separated and worked 
individually (see Figure C1.2). Thus it is 
always important to know the species 
social behaviour and adapt your training 
to meet the needs of the species you are 
working with. 


Zoo Animal Learning and Training, First Edition. Edited by Vicky A. Melfi, Nicole R. Dorey, and Samantha J. Ward. 
© 2020 John Wiley & Sons Ltd. Published 2020 by John Wiley & Sons Ltd. 


327 


328 


Box C1 Training Animals in a Group Setting 


(a) 


Figure C1.1 It is possible to train multiple animals at the same time by either spatially separating them (a) or 
physically separating them (b); both of these regimes can be seen here in grey seals at the University of 
Southern Denmark, Kerteminde, Denmark. Source: Kirstin Anderson-Hansen. 


3) 


Is there a special social situation? Is there 
a hierarchy in the group? 

Since we always want to set the animals up 
for success, it can be an advantage to respect 
the hierarchy in the group when training 
them together. This can be done by making 
sure certain individuals are spatially or 
physically separated during the training ses- 
sions. One technique that trainers use is sta- 
tioning (training animals in different places 
within the enclosure using different indi- 
vidual stimuli (e.g. different shaped targets) 
to identify the different stations. For exam- 


ple, if you have a dominate male then you 
might want to station him separately from 
the rest of the pack. However, if you have a 
more complicated hierarchy. For example, a 
group of grey seals with a dominant male, a 
dominant female, and three subordinate 
females at different rankings, then we would 
typically station the dominant male on the 
far right side of the group next to the domi- 
nant female, and the most subordinate 
female would be stationed at the far left side 
with the two other females in the middle 
(see Figure C1.3). 


Figure C1.2 Whether the multiple animals you're 
trying to train are social or not, might impact 
whether you want to train all the animals in a group 
or individually. Source: Odense Zoo. 


Box C1 Training Animals in a Group Setting 


By placing the animals far apart at the start 
and reinforcing them consistently for 
patiently and calmly waiting at their station, 
they learn that it is not necessary to compete 
with the others. With time, the distance 
between the animals can be decreased, mak- 
ing it possible to reduce the number of train- 
ers necessary to work with the entire group 
(see Figure C1.4a and b). 


Reinforcement 


Animals will learn through a strong positive 
reinforcement history to wait patiently and 
accept another animal to receive reinforce- 
ment. Therefore, at the start of the training 
programme, the animals are just reinforced 
for stationing patiently. Once this is properly 
conditioned, the trainer can begin to slowly 
work individual behaviours for a short period. 
However, when a trainer is working with one 
individual, they should never forget that the 
others are also working — waiting patiently. 
For example, during a group training ses- 
sion, if the trainer asks Animal #1 to perform 
a behaviour (i.e. mouth open) and Animal #2 
is asked/expected to wait patiently, the ani- 
mal waiting patiently is having to do the 
more difficult behaviour — waiting whilst the 


Figure C1.3 Considering the social hierarchy in a group is essential when training animals together; pictured 
here the grey seals at Hel Marine Station, Poland, stationed in hierarchical order. Source: Kirstin Anderson-Hansen. 


329 


330 


Box C1 Training Animals in a Group Setting 


(a) 


Figure C1.4 The distance between animals which are being trained together can impact the training session; 
here a group of grey seals are stationed and trained with a larger space between animals (a), but animals can 
also be reinforced for being stationed and trained when in close proximity to one another (b). Source: Kirstin 


Anderson-Hansen. 


other animal gets attention from the trainer. 
This calm and patient behaviour needs to be 
reinforced and maintained. 

A common basic behaviour that most 
animals are initially trained to do is a ‘hold’ 
behaviour. By asking the other animals to 
do a ‘hold; for example, the animals that 
are expected to wait are given something 
to do. This will allow the trainer to work 
with one individual for a short period and 


reduce the risk of the other individuals 
becoming frustrated. 


Anthropomorphism 


Anthropomorphism can contribute to poor 
group training practices. For example, animals 
could get frustrated or even aggressive if a 
trainer make assumptions of what other 


animal(s) are thinking. Ultimately the behav- 
iour could break down and the animal could 
stop paying attention or refused to participate in 
future training sessions. A better solution would 
be to reward each animal for either waiting 
patiently or for performing a behaviour. With 
this method, the animals all receive attention 
and reinforcement and it is likely to increase 
their calm and patient behaviour whilst sta- 
tioning in the locations the trainer would like 
them to be in. 


Options 
When training animals in a group setting, 


there are several possibilities for how this can 
be accomplished (Ramirez 1999): 


(a) 


Box C1 Training Animals in a Group Setting 


1) Location: each animal has a location (sta- 
tion) that is specific for them. This is 
where they need to be to receive rein- 
forcement (Figure C1.5a). 

Advantage: the animal learns quickly 
where it needs to be for the start of the 
session. 

Disadvantage: can be difficult to move 
the animals to different locations if 
necessary 

2) Position: each animal is placed (stationed) 
in a specific order in relation to each other 
(Figure C1.5b). 

Advantage: the animal learns quickly 
where it needs to be for the start of the 
session. 

Disadvantage: can be difficult to move the 
animals to different locations if necessary, 


f 
emne Bes: 


Figure C1.5 Group training sessions can be facilitated by: reinforcing animals only in a specific location 
(station) (a); placing animals in a position for training (b); animals are trained using their individual ‘tag’ (c); and 
training starts wherever the animals happen to be, but during the session the trainer moves them into 
positions which better serve the training session (d). Source: (a) red panda, Odense Zoo; (b) harbour porpoise, 
Kirstin Anderson-Hansen; (c) dwarf alligators, Randers Regnskov; (d) bottlenose dolphin, Kolmarden Zoo. 
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Box C1 Training Animals in a Group Setting 


and changes in the hierarchy can cause 
problems with stationing. 

Name targets: each animal is assigned a 
‘name tag, which works as a target and can 
guide them where they need to be through- 
out the training session (Figure Cl.5c). 
Advantage: the animal learns quickly 
where it needs to be for the start of the 
session, gives the animal a task to do (tar- 
geting on its name tag) whilst waiting, 


Reference 


Ramirez, K. (1999). Animal Training: 


Successful Animal Management through 


and allows for lots of flexibility during the 
sessions. For example, if animals need to 
be moved around or shifted. 


4) Animal Shuffle: the animals start where 


they choose, and the trainer then moves 
or sends them to where the trainer wants 
them (Figure C1.5d). 

Disadvantage: can require a lot of training 
time to first get them where they need to be. 


Positive Reinforcement. USA: Shedd 
Aquarium Society. 


Box C2 


This Generation’s Challenge 
Gary Priest 


The nineteenth Century witnessed the dawn 
of the industrial revolution and within the 
span of 100years, efficient machines were 
developed that harvested the earth’s abundant 
resources at increasingly unsustainable rates. 
During the twentieth century, two World 
Wars and the growing demands of expanding 
human populations saw the curtain close on 
the earth’s truly wild places. By the twenty- 
first century, virtually all the earth’s animals, 
to some degree, were managed by humans. 

Ina perfect world, every human would have 
the opportunity to appreciate the diversity of 
life that has existed on earth, cherish it and 
protect it, as our common and irreplaceable 
biological inheritance. But, as our population 
approaches eight billion people, we must rec- 
ognise the situation for what it is and not 
what we wish it would be. Asa result, the mis- 
sion of zoos and aquariums has never been 
more pressing than it is right now. Today, in 
view of the challenges faced by the earth’s ani- 
mals, zoos and aquariums have two primary 
roles; 1. increase human’s collective apprecia- 
tion of animals and our need to protect and 
conserve them; 2. apply every conceivable 
energy and technology to maintain sustaina- 
ble captive populations and work collabora- 
tively with in situ conservation projects. 

The World Zoo and Aquarium Association 
reports that annually over 700 million people 
visit zoos and aquariums (Gusset and Dick 
2011). As I see it, we have two strategic priori- 
ties. First, we must change hearts and minds and 


sound the alarm. Without popular support, our 
second strategic priority, to protect and con- 
serve endangered species, will become moot. 
We simply cannot allow the failure of either pri- 
ority. Without wide popular support, our second 
mission to protect and conserve endangered 
species will become a moot point. We simply 
cannot allow the failure of either mission. 

Fortunately, something is being done and it 
is amazing. Concerned young people all over 
the world are responding to the alarm and 
are dedicating their lives to reversing the 
course we have been on. 

In the past 25years, captive management 
programmes (Species Survival Plans, SSPs; 
European Endangered Species Programmes, 
EEPs, and a host of comparable programmes 
around the world) have been developed and 
adopted by zoos and aquariums globally (Che- 
Castaldo et al. 2018). The goal for each plan is 
to preserve the maximum genetic diversity of 
the founding population and maintain a genet- 
ically diverse and demographically robust pop- 
ulation. Plans for over 600 species exist with 
more being added each year. This work 
involves geneticists, population biologists, 
reproductive physiologists, zoologists, and 
thousands of dedicated animal care workers. 

We know that animal behaviour is plastic 
and is modified by experience (Wong and 
Ulrika 2015). It is this same adaptive mecha- 
nism that allows animals to exploit changes in 
their environment. Using well established 
positive reinforcement techniques, a huge 
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Box C2 This Generation’s Challenge 


(a) 


Figure C2.1 One of the many benefits of integrating training into zoo animal management is that ability to 
maintain and support healthcare; as evidenced here by the ability to take blood without the need for 
anaesthetics (a) and brushing a bear’s teeth (b). Source: Steve Martin. 


variety of animals in zoos and aquariums are 
now being conditioned to facilitate husbandry 
aimed to ensure their care and long-term sur- 
vival. During the past two decades, bypassing 
the risks of anaesthesia, scores of endangered 
species from giant pandas (Ailuropoda mel- 
anoleuca) to orangutans (Pongo sp.), to tigers 
(Panthera tigris) have been trained to volun- 
tarily accept ultrasonography, radiography, 
the giving of blood and tissue samples, as well 
as a wide variety of other routine health care 
procedures (e.g. see Figure C2.la and b). 
From the radiographs and biological samples, 
geneticists and reproductive physiologists 
determine genetic diversity and better under- 
stand the reproductive biology of the species. 
The technology is also applied to minimise 
the effect of stress that may be associated 
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with our captive management of animals, 
such as computers, televisions, and radios 
(Clay et al. 2011). Biologically, the reduction 
of stress is a critically important component 
in reproduction. In two short decades, the 
advance of the application of conditioning 
through positive reinforcement has become a 
zoological institutions best practice and its 
application is rapidly spreading across all tax- 
onomic boundaries. 

The challenge faced by this generation 
regarding the preservation of the earth's ani- 
mals and their habitats is unique in all of 
human history. The time is now. There will not 
be a second chance and the consequences of 
failing to do all we are able, using every tool at 
our disposal, is inconceivable. No better, more 
ethical, or responsible option is available. 
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Glossary 


antecedent Environmental events that 
occur before a behaviour. 

antipredator behaviour Mechanisms 
developed through evolution that assist 
prey organisms in their constant struggle 
against predators. 

aversive conditioning Any stimulus, event, 
or condition whose termination 
immediately following a response, 
increases the frequency of that response. 

backward conditioning Respondent 
conditioning in which the conditioned 
stimulus follows rather than precedes the 
unconditioned stimulus. 

classical conditioning The modification 
of respondent behaviour by stimulus— 
stimulus contingencies, also referred to 
as Pavlovian or respondent 
conditioning. 

cognitive map A mental representation of 
one’s physical environment. 

concept learning A learning task in which 
a learner is trained to classify objects by 
being shown a set of example objects 
along with their class labels. 

conditioned place avoidance A form of 
Pavlovian conditioning used to measure 
the motivational effects of objects or 
experiences. 

conditioned stimuli A stimulus which 
evokes a response or alters some other 
condition of behaviour only because of a 
history in which it has been paired with a 
stimulus (often unconditioned) having the 
same effect. 


335 


conditioned taste aversion Refers to when 
the subject associates the taste of a certain 
food with sickness. 

continuous reinforcement When every 
emitted target behaviour is followed by a 
reinforcer. 

cultural transmission The way a group of 
people or animals within a society or 
culture tend to learn and pass on 
information. 

desensitisation Any form of 
counterconditioning that reduces an 
inappropriate negative response to an 
event. 

differential reinforcement of 
incompatible behaviour 
(DRI) Reinforcement is provided for one 
behaviour that is incompatible with 
another behaviour. 

discriminative stimulus The events that 
precede operants and set the occasion for 
behaviour. 

establishing operations An environmental 
event, operation, or stimulus condition 
that affects an organism by momentarily 
altering (a) the reinforcing effectiveness of 
other events and (b) the frequency of 
occurrence of that part of the organism’s 
repertoire relevant to those events as 
consequences. 

event marker A signal used to mark 
desired behaviour at the instant it occurs. 

extinction burst A rapid burst of responses 
that occur when extinction is first 
implemented. 
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Glossary 


extinction A procedure in which the 
reinforcement of a previously reinforced 
behaviour is discontinued. 

fixed interval A schedule of intermittent 
reinforcement in which the first response 
occurring after a fixed interval of time is 
reinforced. 

fixed ratio A schedule of reinforcement in 
which a fixed number of performances 
(counted from the preceding 
reinforcement) are required for 
reinforcement. 

forward conditioning A type of motivating 
operation in which the pairing of two 
stimuli such that the conditioned stimulus 
is presented before the unconditioned 
stimulus. 

free-contact The direct handling of an 
animal when the keeper and the animal 
share the same unrestricted space. 

habituation A form of learning in which an 
organism decreases or ceases its 
responses to a stimulus after repeated or 
prolonged presentations. 

imitation An advanced behaviour whereby 
an individual observes and replicates 
another’s behaviour. 

imprinting Any kind of phase-sensitive 
learning that is rapid and apparently 
independent of the consequences of 
behaviour. 

intermittentreinforcement Reinforcement 
that does not follow every response. 

intervention training The addition or 
change of several independent variables at 
the same time to achieve a desired result, 
without testing the effect of each variable 
individually. 

local enhancement The attention of an 
individual is drawn to a specific location 
or situation. 

magnitude of reinforcement Refers to the 
quantity, intensity, or duration of the 
reinforcer provided for responding. 

mal-imprinted Suffering from adefectin 
the behavioural process ofimprinting. 

match-to-sample A procedure in which 
the choice of a stimulus that matches a 
sample stimulus is followed by a 
reinforcer. 


motivating operations Environmental 
variables that alter the effectiveness of 
some stimulus, object, or event as a 
reinforcer; and alter the current frequency 
of all behaviour that has been reinforced 
by that stimulus, object, or event. 

negative punishment The removal of a 
stimulus decreases the target behaviour. 

negative reinforcement When a response 
results in the removal of an event, and the 
response rate increases. 

observational learning Learning that 
occurs through observing the behaviour 
of others. It is a form of social learning 
which takes various forms, based on 
various processes. 

operant conditioning Arranging the 
reinforcement of a response possessing 
specified properties, or, more specifically, 
arranging that a given reinforcer follow 
the emission of a given response. 

positive punishment A stimulus is added, 
but the rate of the behaviour decreases 
over time. 

positive reinforcement A stimulus 
following a behaviour is added and 
increases the likelihood of that behaviour. 

Premack principle A principle that states 
that contingent access to high-frequency 
behaviours (‘preferred’ activities) serves as 
a reinforcer for the performance of low- 
frequency behaviours. 

primary reinforcement Reinforcers that 
are not dependent on their association 
with other reinforcers. 

protected-contact The direct handling of 
an animal when the keeper and the animal 
do not share the same unrestricted space. 

proximate cause A cause that is close in 
time or sequence to the thing it is causing. 

rate of reinforcement Reinforcers per unit 
time. 

ratio strain A reduction in the rate of a 
target behaviour and an increase in 
emotional behaviour resulting from an 
increase in the ratio of behaviour to 
reinforcement. 

reinforcement Any event which maintains 
or increases the probability of the 
response it follows. 


reinforcers A consequential stimulus 
occurring contingent on a behaviour that 
increases or maintains the strength (rate, 
duration, and so on) of the behaviour. 

schedules of reinforcement A rule 
governing the delivery ofreinforcers. 

secondary reinforcers Reinforcers that are 
dependent on their association with other 
reinforcers. 

semantic ability Language skills refer to an 
understanding and appropriate use of 
meaning in single words, phrases, 
sentences, etc. 

sensitive periods A time or stage ina 
person’s development when they are more 
responsive to certain stimuli and quicker 
to learn particular skills. 

shaping The reinforcement of successive 
approximations of a target behaviour. 

stationing Refers to teaching an animal to 
go to, and stay on, a home base of some 
sort. 

stereotypies Rhythmic, repetitive, fixed, 
predictable, purposeful, but purposeless 
movements. 

stimuli A physical object or event that has 


an effect on the behaviour of an individual. 


stimulus control The control that stimuliin 
our environment acquire over the 
behaviour we emit in their presence. 


Glossary 


syntactical ability A metalinguistic skill, 
which concerns the ability to consider the 
structure rather than the meaning of a 
sentence. 

theory of mind The ability to attribute 
mental states — beliefs, intents, desires, 
emotions, knowledge, etc. — to oneself, 
and to others, and to understand that 
others have beliefs, desires, intentions, and 
perspectives that are different from one’s 
own. 

ultimate cause The cause you can trace 
back to the beginning: the very first event 
in a chain of causes. 

unconditional stimuli A stimulus, the 
capacity of which to elicit a response does 
not depend upon its having been paired 
with another stimulus possessing this 
capacity. 

variable interval A schedule in which a 
person is reinforced for the first response 
after a varying period of time has passed 
since the previous reinforcement. 

variable ratio A schedule of reinforcement 
in which one response is reinforced after a 
variable amount of time has passed. 

working memory The part of short-term 
memory that is concerned with 
immediate conscious perceptual and 
linguistic processing. 
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Note: Glossary items are in bold. 


a 
abilities see skills and abilities 
accommodation (eye) 70 
Acinonyx jubatus see cheetah 
acoustic function see hearing 
active training 119-141, 
158-160 

birds 234 
Adelaide Zoo 175 
adult life 87-94 
Africa, presentations and 


performances 253 
ageing, cognitive function and 
44,111 


see also lifetime 
Ailuropoda melanoleuca 

(giant panda) 334 
alarm calls 15, 24, 36, 91, 92, 

124, 298, 299, 302 
Alzheimer’s disease 44, 45, 

46, 78 
ambiguity 313 
antecedents 12, 131, 

140, 335 
anthropocentrism 4, 217 
anthropogenic changes, 

learning in response 

to 27 
anthropomorphism 4, 217, 

330-331 

group training and 

330-331 

presentations and 


performances 255 


anticipatory behaviour 
food 107,256 
positive 283 
antipredator behaviour see 
predator 
Antwerp Zoo 175 
Aonyx cinereus (Asian small- 
clawed otters) 88, 162 
apes, great 
event markers and 127 
hand-rearing 85 
life experiences 
weaning 85 
see also bonobo; 
chimpanzees; gorillas 
Aphelocoma californica) 
(Western scrub 
jays) 236 
Apis mellifera (honeybee) 
16, 90 
aquariums 239-242 
legislation 319, 320, 322 
reptiles 221 
aquatics see marine (aquatic) 
species 
Ara spp. (macaws) 
257 
Arctic fox (Vulpes lagopus) 
artificial behaviours see 
unnatural behaviours 


219 


122, 130, 


40 


Asia 
legislation 320-321 
presentations and 


performances 253 


339 


Asian small-clawed otters 
88, 162 
assessment (husbandry 
programme) 
144-149, 157 
Assiniboine Zoo 125 
associations, learning 235, 
276-277 
Athene noctua (little 
owl) 299 
Atlanta Zoo 175 
attitudes 
personal (zoo 
professional) 
visitors 263 
Auckland Zoo 223, 224 
audition see hearing 
Australasia, presentations 
and performances 
253 
Australia, legislation 319 
aversive stimuli and 
conditioning 
16, 54, 57-58, 59, 62, 
63, 292, 335 
predator recognition 
297 
taste 92, 292-293, 335 
awareness 
elephant self-awareness 
192 
of mental state of another 
animal (theory of 
mind) 236, 337 
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Index 


awareness (contd) 
trainer/team member 
positional awareness 
situational awareness 
311-313, 314, 315, 324 
ayeaye 211,213 


148 
314 


b 
baboons 88, 174, 218 
backup, safety 318 


backup reinforcer 127, 
128, 129 
backward conditioning 

16, 335 
badgers 295 


Bailey, Bob 153 
baiting 128-129, 130 
balancing performances 
254, 262 
Balearica regulorum (grey 
crowned crane) 131 
baleen whales 204 
barn owls 257 
Bathygobius soporator 
(intertidal gobies) 244 
bear 
black 294 
brown 138, 142, 173 
polar bear 28, 198, 280, 323 
begging for food 88, 174 
behaviour(s) 
anticipatory see anticipatory 
behaviour 
changein 3 
learning defined by 275 
training programmes 
conferring 281 
consequences see 
consequences 
desired 55, 56, 59, 133, 
140, 189 
different approaches to 
understanding of 
28-30 
fluency 129, 130-131 
future see future behaviour 
goal (in integrated training 
programme) 144, 
147, 151, 152, 156, 157, 
163-164 


completing 159-160 
review 157 
written 152-153 
historical studies 3-12 
hold 135, 330 
learning opportunities 
leading to generalised 
benefitsin 42—44 
modifying daily expression 
of 279-280 
natural see natural 
behaviours 
people and (in human, 
animal interactions) 
168, 169, 172 
familiar 170-171 
unfamiliar 171-176 
presentations and 
performances and their 
impact on 260-266 
in public displays 252-259 
reliability 62 
responsibility of trainer 
for 140 
shaping see shaping 
speed of acquisition 62, 
129-130 
stereotypic see stereotypies 
survival see survival 
Tinbergen’s four questions 
relating to 35 
training-specific 134-139 
unnatural see unnatural 
(non-natural; artificial) 
behaviours 
unwanted/undesired 
55, 58, 59, 60, 61, 64, 
140, 158 
sheep 175-176 
training to perform an 
alternative behaviours 


60-61 
which behaviours to train 
277-280 
behavioural ecology 15, 
29,279 


Belo Horizonte Zoo 109 

benthic creatures 240, 245 

best interests (animal’s) 
279, 366 


bettongs 38 
big cats 263 
bilbies 299-301 
birds 231-237 
cognition 235-238 
flight see flight 
learning 235-238 
mirrors 107 
mobbing behaviour 18 
tool use 236-237 
training 231-234 
worldwide presentations and 
performances 253 
see also falconry 
black bear 294 
black-tailed deer 89 
black-tailed prairie dogs 
301-303 
blackfooted cats 43—44 
Blackpool Zoo 256 
blood-drawing 138-139, 212 
blue whales 22 


body 
display of parts 255 
as pillar of animal welfare 
273-274 
body language 
animals 122-123, 
124-125, 125, 126, 
131, 137 
yours/keeper’s 4, 88, 128 
bonobos 
fission—fusion 
societies 219 


tooluse 20, 20-21 
bottlenose dolphins 21, 
27,90, 175, 197, 
204, 205 
bottom-dwelling (benthic) 
creatures 240, 245 
brain 
environmental enrichment 
and 107,111 
hearing and 74 
injury studies 46 
learning opportunities and 
45, 46 
olfaction and 78 
vision and 70, 71 
see also mind 


bridging stimuli 126, 127, 
128, 135, 136, 156, 157, 
322, 323 


Bristol Zoo Gardens 262 

Bronx Zoo 213 

Brookfield Zoo 212 

brown bear 138, 142, 173 

Burma (Myanmar), semi- 
captive elephants 
176-190 

bushbaby, Moholi 213 

bustards, houbara 298—299 


Cc 
Cacatua tenuirostris (long- 
billed corella) 175 
Canada, legislation 319 
see also North America 
cane toads and quolls 


291-294. 
captivity 
reintroduction following see 
reintroduction 
survival behaviours lost in 
37-41 
capuchin monkeys 6, 21, 87, 
105, 174 
tufted (Sapajus apella) 
20-21, 87 


carnivores see predators 
cats 
big 263 
blackfooted 43-44 
cephalopod colour 
blindness 70 
Cercopithecus wolfi (Wolf’s 
guenon) 128 
cetaceans 25, 90, 203, 206 
cheetah (Acinonyx jubatus) 
22, 110, 290 
running, presentation 265 
teaching cubs hunting 
skills 290 
chemical signalling and 
chemical sensation/ 
chemosensation 296, 
297, 303 
fish 244, 296 
see also olfaction; taste 
Chester Zoo 256, 260 


Cheyenne Mountain Zoo 
120, 129, 136, 137, 
138, 139 
chimpanzees (Pan 
troglodytes) 217 
control given to 122-123 
emulation 25-26 
fission—fusion societies 
219 
parent and mate recognition 
84-85 
positive reinforcement and 
welfare 211 
tooluse 20 
visitor-related 
behaviour 174 
Chlamydotis undulata 
(houbara bustard) 
298—299 
Chlorocebus pygerythrus 
(vervet monkeys) 15, 
24, 36, 92, 218 
choice (animals having) 
274—277 
Cincinnati Zoo and Botanical 
Gardens 265 
classical (Pavlovian) 
conditioning 
5-7, 335 
human-animal interactions 
and 172 
wild animals 15-17 
clickers 7, 126-127, 128, 323 
climate and reptiles 223 
coaching trainers 155 
cognition (cognitive abilities) 
agingand 44,111 


birds 235-238 
elephants 191-196 
fish 243 


learning opportunities 
leading to enhancement 


of 44—46 
marine mammals 203—209 
physical see physical 
cognition 


social see social cognition 
spatial see spatial learning/ 

knowledge/cognition 
wild animals 15-34 


Index 


cognitive enrichment 
105-106 
cognitive map 244, 335 
cognitive reserve hypothesis 
44—45 
Colombia, legislation 320 
colour vision and 
perception 70 
fish 243 
marine mammals 
203, 205 
primates 218 
Columbus Zoo 120, 136 
communication 
fish 244-245 
trainer—animal, two-way 
124-134 
comparative psychology 29 
complex problem-solving 
92-93 
comprehension of current 
situations (zoo 
professional) 
312, 312 
concept learning 335 
conditioned punishers 54 
conditioned reinforcer 54 
conditioned stimuli see 
stimulus 
conditioning 
aversive see aversive stimuli 
and conditioning 
backward 16, 335 
classical see classical 
conditioning 
forward 16, 336 
operant/instrumental see 
operant conditioning 
place avoidance 294, 335 
wild animals 15-19 
cones (retina) 70 
conflict, human-animal 16 
consciousness 273, 274 
consequences of behaviour 
53—54, 140 
future behaviour driven by 
131-132 
misuse and challenges 
56-58 
using 56 


311, 


341 


342 


Index 


consistency (people and 
animals) 155-156 
conspecifics 
contact between (during 
training) 123 
sensory stimuli and 
107, 108 
social interactions see social 
interactions 
contact 
free-contact 60, 61, 184, 
263, 323-324 
protected-contact 
323-324, 336 
containers, food reinforcement 
89, 314, 322-323 
continuous reinforcement 
9-11, 10, 18, 335 
control (given to animals) 
122-123, 274-277 
corella, long-billed 175 
cotton-top tamarins 173 
cownose rays 149, 161, 239 
cradle-only method (elephant 


184, 


calf training) 189 
cranes 84, 131 
crate training 11,124 
ayeaye 211 
dog 11 


fish 241-242 
reptile 234 
slender loris 
crested ibis 39 
crocodiles and crocodilians 
145, 152, 160, 228 
crops, avoidance training 
of wild animals 
294-295 
crush method (elephant calf 
training) 189 
cues (and cuing) 40, 45, 123, 
125-134, 164, 224. 
adding 130-131 
birds 232, 234 
endofsession 133-134 
fish 244 
odour/olfactory olfaction 
161, 192, 292, 297, 
301, 303 


213 


predator training 296, 297 
shift cues 140 
cultural transmission 19, 25, 
27,335 
culture of safety 309, 310, 
313, 315, 324 
cumulative transmission 
(ratchet effect) 217 
current situations (zoo 
professional), 
comprehension of 
311, 312, 312 
cuttlefish 70, 84 
Cynomys ludovicianus 
(black-tailed prairie 
dogs) 301-303 


d 
danger avoidance 91-92 
predators see predators 
see also fear responses 
Dasyurus hallucatus 
(northern quolls) 


291-294. 
Daubentonia madagascariensis 
(ayeaye) 211,213 
decision-making 62-63, 
63-64 
deer 
black-tailed 89 
reindeer 71,73 


dementia 44, 45,111 
Alzheimer’s disease 44, 45, 

46,78 

demonstrations see 
presentations 

Denver Zoo 128, 135, 138, 
145, 151, 159, 162 

desensitisation 222, 
259, 335 

diet see feeding; food; 
foraging 

differential reinforcement of 
incompatible behaviour 
133, 140, 335 

dilution effect 23 

discriminative stimuli 
19, 335 

disease see illness and disease 


Disney’s Animal Kingdom 
121, 122, 264 
distractions (and distraction 
training) 61, 124, 139 
dogs 
crate training 11 
puppy training 56 
search and rescue 
training 56 
dolphins 25 
bottlenose 21, 27, 90, 175, 
197, 204, 205 
cognition 203, 204-205 
finding food 90 
observational learning 24 
stafftraining 153 
training 197,199, 200 
impact 283 
visitor avoidance 176 
Durban, uShaka Marine 
World 265-266 


e 
ear 73 
see also hearing 
early life 83-85 
echidna, short-beaked 89 
Echidna nebulosi (snowflake 
eel) 163 
ecology 
behavioural 
presentations 
concerning 265 
ectotherms, reptiles as 
education and learning 
(visitors) 176, 
249-269 
species involved 
250-252 
welfare and 259-260 
eel, snowflake (Echidna 
nebulosi) 163 
effect, law of 5,8 
Elaphe obsoleta (former name 
for Pantherophis 
obsoletus/ratsnake) 
40, 41 
electric fence 7,9, 92, 109 
electroreception, fish 245 


15, 29, 279 


223 


elephants (Loxodonta africana 
and Elephas maximus) 
183-196 
cognition 191-196 
food finding 90, 93 
foot care 151, 184 
future research directions 
193-194 
human interactions with 
187-190 
husbandry 183, 187, 323 
positive reinforcement 
183, 184, 188 
semi-captive, in Myanmar 
176-190 
sensory abilities 
191-192 
sociability in adult life 
87-88 
tooluse 21 
training 183-186 
working 187-189 
embryonic learning 83-84 
emotions (animal’s) 173 
learning opportunity 
effects 48 
training and 58 
emotions (zoo 
professional’s) 
employees see staff 
employers’ responsibilities 
310 
empowerment 124, 140, 141 
emulation 25, 26, 236 
encounter (visitor) 252, 263 
definition/uses/ 
terminology 251 
enculturation, apes 30,219 
end of session cue 133-134 
Enhydra lutris (sea otters) 
21, 203 
entertainment 250, 252, 
254-255 
environment 
enrichment 
101-118 
categories 102-103 
complex problem solving 
and 93 


107, 109, 


315 


41-48, 


perception (by zoo 
professional) of the 
elements in the 
311-312 
set up for success 64 
training and influence of 
123-124 
episodic-like memory, 
birds 236 
Equus quagga and E. burchelli 
(zebra) 3,19, 86, 
146, 152 
establishing operations 
119, 335 
ethics 61-63, 64, 272-273 
fish 242 
ethnicity, elephants 
discriminating 
between 191 
ethology 29, 35, 337 
Europe 
legislation 320 
presentations and 


performances 253 
event markers 126—128, 
323, 335 


sharpening skills and 156 
experience 

learning by 3-4 

life see life experience 

professional’s 314 
expert trainers 126, 

139-140, 156 

see also mastery 
expert witnesses 309-310 
exploration 90-91 
extinction 64, 336 
extinction burst 11, 335 
147 
eye see vision 


extroverts 


f 

facilities 160-163 

falconry 56 

familiar people 167-168, 
168, 170-171, 177, 240 

fathead minnows 296 

fear responses 92, 138, 
297, 303 


Index 


feeding 
marine mammals 199-200 
reintroduction and 39—40 
by visitors 174 
Felis nigripes (black-footed 
cats) 43-44 
filial imprinting 84 
fish 239-246 
chemical signalling 
244, 296 
cognition 243 
tooluse 21 
training 239-242 
worldwide presentations 
and performances 
253 
fission—fusion societies 219 
fixation (zoo professional) 
313 
fixed interval 10, 336 
fixed ratio 10, 336 
flexibility, trainer 
demonstrating 140 
flexible learning, birds 235 
flight/flying 121-122, 125, 


131, 233 
free flight 129, 256-257, 
258, 264-265 
flow phenomenon (state of 
flow) 48 
fluency (behavioural) 129, 
130-131 
flying see flight 
food (nutrients) 88-90, 
109-110 
anticipatory behaviour 
107, 256 
baiting/luring with food 
129 


begging 88, 174 

cane toads as toxic food for 
quolls 291-294 

embryo and later 
preferences for 84 

environmental enrichment 
and 102, 105, 107, 
109-110, 111 

finding 88-90 

elephants 90, 93 


343 


344 


Index 


food (nutrients) (contd) 
novel, avoidance training 
in wild animals 
294—295 
performances and 
presentations involving 
256, 257, 257 
quantities of, elephants 
and 193 
reinforcement 318-322, 
322-323 
primary 110, 110-111, 
239, 318-322 
reptiles rewarded with 
222-223 
soliciting from visitors 164 
see also feeding; foraging; 
free feed 
foot care/work 139 
elephants 151, 184 
foraging (searching for food) 
25, 39-40 
fish 243 
optimal 21-22 
reintroduction and 39-40 
forward conditioning 
16, 336 
fox 
Arctic (Vulpes lagopus) 40 
red 298-299 
free contact 60, 61, 184, 263, 
323-324 
free feed, marine mammals 
199-200 
free flight 129, 256-257, 258, 
264-265 
‘freeze and go’ technique 
232-233 
future behaviour 
consequences as drivers of 
131-132 
reinforcing 140-141 
future status (zoo 


professional), 
projection of 311, 
312-314 

g 

Galago moholi 213 


gap assessment 144, 145-146 


gaze (human) 88 
gestures and dolphins 
giant pandas 334 
gibbons 36, 108, 120, 218 
giraffes 61, 109, 110, 130, 
137, 139, 160, 257 
Givskud Zoo (Denmark) 
gobies, intertidal 244 
gorillas 20, 21, 22, 25, 30, 86, 
120, 127-128, 145, 161, 
218, 219, 280 
visitors and 174, 175 
grabbing of trainer 60 
avoidance 322-323 
grey partridge 37-38, 40 
groups 
social enrichment and 
103-104 
social learning and predator 
avoidance in 302 
training individuals in 


204 


120 


327-332 
Guenon, Wolf’s 128 
guppies 90, 243, 244 


gustation see taste 
‘gut’ feeling (zoo professional) 
314-315 


h 
habitat 
imprinting 85 
use 38-39 
habituation 92, 172-174 
definition 92, 336 
human-animal interactions 
and 172, 172—174 
handling 169 
hard release into the wild 
38-39 
health and safety (for keepers) 
see safety 
health care incl. medical 
procedures (training 


for) 132, 136-137, 
140, 159, 160 
elephants 183, 185 


injections see injections 

primates 60, 122, 
211-212, 334 

see also disease 


hearing (auditory/acoustic 
function) 73-75 
elephant 191 
event markers and 
126-127 
fish 244-245 
informal learning and 
104—105, 107, 108 
marine mammals 199, 
203, 205-206 
owl 264—265 
hierarchy of effective 
procedures 62-63 
Himantura undulata 
(honeycomb whiptailed 
ray) 240 
hippos 135,151 
historical perspectives 
human-animal 
interactions 167 
learning theory 4-12 
history (learning) see lifetime 


333 


hog, red river 146-147 

hold behaviour 135, 330 

honeybee 16, 90 

honeycomb whiptailed 
ray 240 

hoof trims 139 


horse riding 56 

houbara bustards 
298-299 

housing environment and 
welfare 259 

human-animal (keeper— 
animal) interactions 
87, 167—181, 283 

direct vs indirect 168, 

175, 177 


marine mammals 200 
performances and 
presentations 255 


see also contact; people; 
relationships; staff; 
visitors 
human-induced changes, 
learning in response 


to 27 
human-—wildlife conflict 

16, 294. 
hummingbirds 19, 272 


hunting (capture) skills and 
reintroduction 40, 
289-290 
husbandry 140, 143-165 
behavioural 136, 161 
buy-in 143-144, 147 
elephants 183, 187, 323 
primates 211, 212, 213 
programme 143-165 
assessment 144-149, 157 
behavioural goals see 
behaviour 
degradation in 
expectations of team/ 
team members 158 
identifying expectations 
of team/team members 
150-153 
resistance to embracing 
it 147-148 
taking it personally 164 
training integrated into 
143-165 


I 
ibis, crested 39 
illness and disease 282 
elephants 186 
learning to avoid food 
causing 292 
imitation and mimicking 25, 
26, 336 
birds 236 
dolphins 204 
vocal 205, 236 
imprinting 84-85, 336 
mal-imprinting 167, 336 
sexual 25, 84,91 
incident severity 310 
independence 85-86 
India, legislation 320 
individual (animal) 
learning 4-5, 12 
training in group setting 
327-332 
see also others; people 
Indonesia, legislation 320 
inflexible learning, birds 235 
information, shared see shared 
information 


injections 120, 136—138, 
211, 212 

blood-drawing 138-139, 
212 

injury 

animal 279 

keeper 309-310 


instrumental conditioning see 
operant conditioning 
intelligence 
fish 243, 245 
Machiavellian 87 
octopus 242 
intensity (punishment) 
57-58 
interactive educational 
experience (IEE) 176 
intermittent reinforcement 
10, 336 
intervention training 
290, 336 
introverts 147 
invertebrates, European 
presentations and 
performances 253 


J 

jackpots 129 

Jackson’s organ 78 
jaguar 18, 108, 128 
Japan, legislation 321 
jays, Western scrub 236 


k 

keeper—animal interactions 
see human-animal 
interactions 

killer whale 25 

knowledge (staff) 153-154 

Kolmården Zoo 331 

Komodo dragon 221-222 


I 
language 
body see body language 
common language around 
theory 153-154 
dolphin 204 
pinnipeds 205 


latency in behaviour 131 


Index 


law (legal issues) see legislation 
law of effect 5,8 
leadership skills and styles 
65, 146, 147 
learning (animal - basic 
references) 
age/lifetime see lifetime 
birds 235-238 
different approaches to 
understanding of 
28-30 
human-animal interactions 
as learning events 
167-181 
indirect benefits 41-47 
individual learning 4-5, 12 
informal, during 
environmental 
enrichment 103-110 
perception and 78-79 
primate 217—220 
reptiles 227-245 
social see social learning 
theory 3-13, 153-154 
typesof 81-246 
difficulties in determining 
25-27 
ultimate benefits 35-51 
wild animals 15-34 
learning (visitor) see education 
least intrusive and minimally 
aversive (LIMA) 
principle 62 
least intrusive effective 
behaviour intervention 
(LIEBA) algorithm 63 
legislation 318, 319-323 
UK 214,321 
lemurs 211-212, 281 
LIEBA (least intrusive effective 
behaviour intervention) 
algorithm 63 
lifetime, learning and 
experiences across 
(learning history) 
83-94 
adult life 87-94 
early life 83-85 
maturation 85-86 
primates 219 


345 


346 


Index 


LIMA (least intrusive and 
minimally aversive) 
principle 62 

lion 125, 134, 159 

Little Albert 6, 7 

little owls 299 

lizards 177, 221, 223, 228 

varanid 291, 300 

localenhancement 23, 336 

location (specific to each 
animal in group 
training) 331 

see also place avoidance 

London Zoo 211, 212, 213, 
261, 265 

long-billed corella 175 

Lorenz, Konrad 23, 167 

loris, slender 213 

Loxodonta africana see 
elephants 

luring 128-129 


m 
macaques 88, 173, 212, 280 
macaws 122, 130, 257 
Machiavellian intelligence 
87, 87 
Macropus eugenii (tammar 
wallabies) 296 
Macrotis lagotis (grater bilby) 
299-301 
magnitude reinforcement 336 
mahout 187, 188, 189 
Malayan tapir 163-164 
mal-imprinted 167, 336 
mammals 
marine see marine species 
worldwide presentations 
and performances 
253 
manakin, golden-collared 
(Manacus 
vitellinus) 91 
manatees 203, 205-206 
manipulating objects, 
presentations and 
performances 255 
marine (aquatic) species 
fish see fish 


mammals 197-209 
cognitive abilities 
203-209 
training 197-201 
species-specific 
considerations in 
training 23-42 
wildlife 21 
Marineland (formerly Marine 
Studios) 197 
marsupials 291, 299-300, 
301, 302 
`Marwood Zoo’ safety policy 
statement 316 
Maryland Zoo 135 
mastery 150, 156 
see also expert 
match-to-sample (MTS) 
204, 205, 336 
mate recognition 84—85 
see also reproduction 
maturation 85-86 
mechanical training skills 
314-315 
medical procedures see health 
care incl. medical 
procedures 
meerkats 24, 91, 92, 
172-173, 290 
Meleagris gallopavo (wild 
turkeys) 148 
Meles melas (badgers) 
memory 
birds 235, 236 
sirenians/manatees, 
tests 206 
working 314, 337 
mental state of another 
individual, awareness 
of (theory of mind) 
236, 337 
metronome 127 
Mexico City Zoo 174 
mice, environmental 
enrichment 
studies 46 
migration 21-22, 85 
birds 235 
fish 244 


192, 


295 


mimicking see imitation and 
mimicking 
mind 
as pillar of animal welfare 
273, 274 
theory of 236, 337 
minnows, fathead 296 
mirrors 
birds 107 
elephant self-recognition 
192 
mission, impact of training on 
247-334 
mobbing behaviour 18 
Moholi bushbaby 213 
monkeys 6 
baboons 88, 174, 218 
capuchin see capuchin 
monkeys 
macaques 88, 173, 212 
squirrel 29, 87 
tamarins 173 
vervet 15, 24, 36, 92, 218 
Morris, Desmond 174 
motivation 119-124 
motivating operations 
119, 121, 132, 336 
mouse, environmental 
enrichment 
studies 46 
movement perception 71 
music 108 
Myanmar, semi-captive 
elephants 176-190 


n 
name targets 332 
natal homing 85 
natural behaviours 
278—279 
in educational event 250, 
251, 252 
unnatural vs 
276-277 
Natural Encounters, 
Inc. 131 
nature (animal's), as pillar of 
welfare 273-274 
navigation 21-22 


276-277, 


250, 251, 252, 


negative punishment 9, 18, 
55, 64, 66, 336 
negative reinforcement 8-9, 
55, 56, 64, 336 
wild animals 17-18 
Nerodia sipedon sipedon 
(northern water 
snake) 40 
neutral stimuli 5,6 
New Zealand, legislation 321 
see also Australasia 
New Zealand robin 296 
newborns 
innate behaviour 103 
social enrichment and 103 
Nipponia nippon (crested 
ibis) 39 
nocturnal primates 
213, 214 
North America, presentations 
and performances 253 
see also Canada; United 
States 
Northwest Trek 135 
nutrition see feeding; food; 
foraging 


211, 


o 
object 
categorisation, marine 
mammals 204, 205 
manipulation, presentations 
and performances 
255 
observation (watching) 
154-155 
animals learning by 
24-25, 336 
staff learning by 154 
birds 231-232 
occupational enrichment 
105-106 
Ocean Warrior Rusty the 
Penguin 265-266 
octopus 92, 242 
Odense Zoo 329, 331 
Odocoileus 
hemionuscolumbianus 
(black-tailed deer) 89 


odour sensation see olfaction 
olfaction (smell/odour 


sensation) 77-79 
cueing 161, 192, 292, 297, 
301, 303 


elephant cognition and 191 
informal learning and 
107, 108 
marine mammals 203-204 
predator avoidance and 297 
see also chemical signalling 
operant (instrumental) 
conditioning 7-12, 
53, 336 
feeding/foraging and 40 
human-animal interactions 
and 172 
wild animals 17-19 
operations, impact of training 
on 247-334 
orangutans (Pongo pygmaeus 
and P abelii) 


disregarding visitors 172 
fission—fusion societies 219 
health care procedures 334 


life experiences 219 
mating and parenting 91 
parenting 91 
social enrichment 
tooluse 26-27 
welfare enhancement and 
positive reinforcement 
211, 212 
Orcinus orca (killer 
whale) 25 
others (other animals) 
learning from 22-27 
social interactions with see 
social interactions 
otters 129 
Asian small-clawed otters 
88, 162 
sea otters 
owls 
barn 257 
hearing, case study of 
presentation 264-265 
little 299 
ownership (sense of) 


104 


21, 203 


147, 160 


Index 


p 
pain 6 
feeling/experiencing 279 
fish 245 
Pan troglodytes see 
chimpanzees 
pandas, giant 334 


Panthera leo (lion) 125, 
134, 159 

Panthera onca (jaguar) 18, 
108, 128 


Panthera tigris (tiger) 120, 
130, 156, 176, 313, 
327, 334 
Pantherophis obsoletus 
(ratsnakes; formerly 
Elaphe obsoleta) 
40, 41 
Papio hamadryas (hamadryas 
baboon) 174 
parent 
recognition of 84 
role (parenting; 
parenthood) 91, 303 
partridge, grey 37-38, 40 
passive training, birds 234 
Pavlov, Ivan 5,7,127 
Pavlovian conditioning see 
classical conditioning 
peccaries 37, 104 
peg-holding behaviour 
138-139 
people 
consistency for 155-156 
discriminating between 
different kinds of 
168-171 
familiar 167—168, 168, 
170-171, 177, 240 
unfamiliar 167, 168, 170, 
171-176, 177, 240 
see also staff; visitors 
perception 
colour see colour vision 
of the elements in the 
environment (zoo 
professional) 
311-312 
learning and 78-79 


347 


348 


Index 


Perdix perdix (grey partridge) 
37-38, 40 
performances and shows 
250, 251, 252, 253-255, 
258, 259, 262, 263, 264 
definition/uses/ 
terminology 251 
marine mammals 197 
see also presentations 
personal attitudes (zoo 
professional) 315 
personal protective equipment 
(PPE) 310,317 
personal space 125-126 
personality 219 
lifetime learning and 94 
shaping 44 
Petroica australis (New 
Zealand robins) 
Philadelphia Zoo 106 
Philippines, legislation 321 
Phoenix Zoo 239 
physical cognition 
birds 236 
elephants 192-193 
physical condition (zoo 
professional) 315 
physical enrichment 106 
physical functions, primates 
217-218 
physical separation of 
individual (for training) 
from group 327, 328 
physical training skills 


296 


314-315 
pig 109,175 
young (piglets) 85, 168 
pigeons 11,235 
pinna 73, 74 
pinnipeds 197, 203, 205, 206 


place avoidance, conditioned 
294, 335 
planning, dolphins 
play 56, 86, 94 
marine mammals 
see also toys 
Pleasure Wood Hills (UK) 264 
Poecilia reticulata (guppies) 
90, 243, 244 


205 


200 


polar bear 28, 198, 280, 323 
Pongo see orangutans 
position 


specific to each animal 
in group training 
331-332 
trainer’s awareness of 314 
positive punishment 8, 9, 18, 
55, 56, 64, 184, 336 
elephants 277 
group settings 329-330 
positive reinforcement 8, 
56, 61, 64, 140, 
211-215, 336 
author’s approach 63-64 
elephants 183, 184, 
184-185, 188 
group settings and 329 
marine mammals 197, 200 
primates 211-215 
safety and 318 
visitor training and 258 
wild animals 17-18 
Potmochoerusporcus (red river 
hog) 146-147 
prairie dogs, black-tailed 
301-303 
predators (carnivores) 
289-290, 291-294, 
295-303 
effects of captivity 37-38 
recognition and avoidance 
(antipredator behaviour) 
15-16, 37-38, 91-92, 
295-303, 335 
alarm calls 15, 24, 36, 91, 
92, 124, 298, 299, 302 
social learning and 23, 
24—25, 29, 301-302 
reintroduction, capture/ 


hunting ability and 
40, 289-290 
Premack principle 109, 336 
preoccupation (zoo 
professional) 313 
presentations (incl. 
demonstrations) 
250-268 


assessing efficacy 263 


definition/uses/ 
terminology 251 
elephants 185 
marine mammals 197 
worldwide examples 255 
pressure and injections 
137-138 
prey see predator 
primates 211-220 
food finding 90 
health care/medical 
procedures 60, 122, 
211-212, 334 
learning 217-220 
positive reinforcement and 
welfare 211-215 
tooluse 20-21, 26-27 
ventral clinging by 
infants 36 
see also apes; monkeys 
problem-solving 148, 
227-228 
complex 92-93 
dolphins 204-205 
reptiles 227-228, 228 
professional training 
organisations 
53, 62 
projection of future status 
(zoo professional) 
311, 312-314 
prompts 128-129, 131 
protected-contact 184, 
323-324 
proximate causes/explanations 
(learning and 
behaviour) 35, 336 
psychology, comparative 29 
public relations 62 
see also visitors 
punishment 7-9, 53-67 
avoiding 140 
intensity 57-58 
as last resort 62-63, 64 
misuse of common 
definitions 58 
negative 9, 18, 55, 64, 
66, 336 
poorly timed 56-57 


positive see positive 
punishment 
reinforcement vs 53-67 
wild animals 18-19 
puppy training 56 


q 
quolls, northern 291-294 


r 
Rangifer tarandus (reindeer) 
71,73 
rat 
learning opportunity studies 
44, 45, 47 
observational learning 24 
ratchet effect 217 
ratio strain 124, 336 
ratsnakes 40, 41 
rays 
cownose 149, 161, 239 
honeycomb whiptailed 240 
stingrays 21,27 
red fox 298-299 
red river hog 146-147 
redirection (behaviour) 

61, 64 

reindeer 71,73 
reinforcement 7—10, 53-67, 

318-322, 329-330, 336 
backup reinforcer 127, 

128, 129 
conditioned reinforcer 54 
continuous 9-10, 10, 

18, 335 
definition of reinforcer 337 
differential, of incompatible 

behaviour 133, 

140, 335 
food see food 
future behaviour 
group settings 329-330 
intermittent 10, 336 
magnitude of 336 
misuse of common 

definitions 58 
negative see negative 

reinforcement 
Pavlov coining of term 5 


140-141 


poorly timed 57 
positive see positive 
reinforcement 
primary 17, 54, 122,336 
food 110, 110-111, 239, 
318-322 
punishment vs 53-67 
rateof 124, 128,336 
safe delivery 318-322 
schedules of 9-11, 337 
secondary 17, 64, 337 
unconditioned 
reinforcer 54 
wild animals 17-18 
reintroduction (release into 
the wild) 36-41 
training prior to 37, 38, 
40, 289-308 
relationships, human-animal 
(HAR) 59,87, 
119-121, 163-164, 318 
birds 232-234 
marine mammals 200 
positive/strong 160, 170, 
171, 200, 282, 283, 318 
respecting potential of every 
animal 318 
trusting see trust 
see also social interactions 
release into the wild see 
reintroduction 
reliability, behavioural 62 
reproduction/mating 23,91 
canetoad 291 
fish 243 
olfactory perception and 
77,78 
stressand 334 
wild animals 23, 25 
reptiles 221-230 
learning repertoire 
227-245 
training 221-225 
worldwide presentations and 
performances 253 
responsibilities 
employees see staff 
employers 310 
retina 70 
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reversal learning, 
reptiles 228 
Rhinella marina and cane 
toads 291-294 
rhinoceroses 139, 162, 263 
Rhinoptera bonasus (cownose 
rays) 149, 161, 239 
risk-taking, presentations and 
performances 255 
robins, New Zealand 296 
rods (retina) 70 
running, presentation 
254, 265 


S 
Sacramento Zoo 169 
safety (health and) 309-325 
culture of 309, 310, 313, 
315, 324 
policies/protocols/rules 
315-318 
departures from 
313-314 
practical tips 318-323 
roles and responsibilities 
310-311 
situational awareness 
311-313, 314, 
315, 324 
Saguinus oedipus (cotton-top 
tamarins) 173 
Saimiri sciureus squirrel 
monkeys 29, 87 
San Diego Zoo 265 
Sapajus apella (tufted 
capuchins) 20-21, 87 
Savannah Ecosystem at 
Cincinnati Zoo 
and Botanical 
Gardens 265 
scent 77-79, 108 
perception 78-79 
production and 
distribution 77-78 
see also olfaction 
sea lions 61, 90, 127, 
133-134, 203, 205 
California 65, 133, 203, 
205, 252 
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sea lions (contd) 
presentations and 
performances 
250, 252, 259, 262 
Steller 198—199 
sea otters 21, 203 
seal 
grey 328, 329, 330 
pups captured by killer 
whales 25 
search and rescue training, 
dogs 56 
self-assessment 157 
self-directed behaviours, 
learning opportunity 
effects 46 
self-recognition in mirror, 
elephant 192 
semantic ability 204, 337 
sensitisation 93 
see also desensitisation 
sensitive periods 110, 337 
sensory abilities (incl. special 


senses) 69-79 
elephants 107, 109, 
191-192 


fish 243, 244—245 
informal learning 
opportunities and 
106-109 
marine mammals 
203-204, 205-206 
see also specific senses 
sensory enrichment 43—44, 
106-109 
separation of individual (for 
training) from group 
327, 328 
seriemas 257—258 
sexual imprinting 25, 84, 91 
shaping (process/behaviour) 
11-12, 129-130, 
135, 337 
foot-work and 139 
importance oflearning 41 
magnitude reinforcement 
and 129 
personality 44 
target training and 135 


shared information 
animals 25 
with trainer 126 
team members 147 
sharks 69, 239, 242, 243, 245 
sheep, undesirable behaviour 
175-176 
shifting 55, 140 
cues 159 
problems 122 
reptiles 222 
shows see performances and 
shows 
Singapore Zoo 133, 172 
sirenians 202, 203, 
205-206, 206 
situational awareness (zoo 
professional) 
311-313, 314, 315, 324 
skills and abilities 
animals, motivation and 
120-121 
staff 
over-estimating their own 
skills 144-145 
sharpening 156-158 
Skinner, B.E. 7-11 
slender loris 213 
smaller animals 162-163 
smelling see olfaction 
Smithsonian National 
Zoo 104 
snakes 38, 40, 222-223, 228 
reintroduction and learned 
behaviours 40—41 
responses to/fear of 15, 29 
‘sneaky’ animal 58 
snowflake eel (Echidna 
nebulosi) 163 
sociability in adult life 87-88 
social behaviour 
fission—fusion societies 219 
reintroduction effects of 39 
training individual in group 
setting and 327 
social cognition 22-27, 
192, 236 
birds 236 


elephants 192 


social enhancement 23, 336 
social enrichment 103-105 
social facilitation 22-23 
social interactions 
with humans see human- 
animal interactions 
with other animals (incl. 
conspecific) 87, 
282—284 
in performances 255 
social learning 22-27, 87—88 
predator avoidance and 
23, 24-25, 29, 301—302 
social species 
informal learning 
opportunities 103 
training individual in group 
setting 327 
soft release into the wild 
38-39 
sound see hearing 
South Africa 
legislation 321 
uShaka Marine World 
(Durban) 265-266 
South America 
legislation in Colombia 320 
presentations and 
performances 253 
space, personal 125-126 
spatial learning/knowledge/ 
cognition 
birds 235-236 
elephants 192-193 
fish 243-244 
reptiles 227, 228 
wild animals 21-22 
spatial separation of individual 
(for training) from 
group 327 
species 
same see conspecifics 
used in educational 
demonstrations 
250-252 
species-specific considerations 
(learning and training) 
aquatics 29—42 
primates 217—220 


speed of behavioural 
acquisition 
62, 129-130 
sperm whales 69 
squirrel monkeys 29, 87 
staff (employees and team 
members) 
assessment 144—146 
coaching 155 
consistency 155-156 
expert 126, 139-140, 156 
grabbing by animal see 
grabbing 
health and safety see safety 
responsibilities 310-311 
for behaviour 140 
see also people; team 
stationing (station training) 
135-136, 337, 354 
group setting 328, 329, 


331-332 
stereotypies 183, 280, 
281, 337 
learning opportunity 
effects 46—47 
stimulation, visitors as source 
of 174 


stimulus (stimuli) 337 
aversive see aversive stimuli 
and conditioning 
bridging 126, 127, 128, 135, 
136, 156, 157, 322, 323 
conditioned 6, 16, 335 
return to the wild and 
296, 297 
control 19, 131,337 
discriminative 19,335 
local enhancement and 23 
neutral 5,6 
novel/new 101-102, 
107, 110 
unconditioned 6,337 
stingrays 21,27 
stones, use of 20-21, 21, 174 


stress (animals) 273 
fish 245 
learning opportunity effects 
46-47 


reproduction and 334 


stress (zoo professionals) 
312-313 
structured learning 93, 94 
subconscious (trainer’s) 314 
suffering, capacity 273 
Suricata suricatta (meerkat) 
24, 91, 92, 172-173, 290 
survival 
behaviours (learned) 36-38 
lost in captivity 37-41 
predator training prior to 
release into the wild 
and its effects on 


297-298 
sympathetic nervous system 
(trainer’s) 314 


syntactic ability 204, 337 


t 
Tachyglossus aculeatus 
(echidna) 89 
tactile sensation see touch 
tamarins, cotton-top 173 
taming, elephant 188-189 
tapir, Malayan 163-164 
target training 125, 134-135 
name targets 332 
station training vs 135 
Taronga Zoo 258, 259, 
264, 264 
taste (gustation) 110 
conditioned aversion 92, 
292-293, 335 
marine mammals 
team 
identifying philosophy and 
expectations 150-153 
leadership skills and styles 
65, 146, 147 
members see staff 
successful, creating 


204 


146-147 

telos 272, 273 

temporal cognition, birds 
235-236 


terminology, formal list 
creating 154 
in this text 335-337 
theory of mind 236, 337 
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thigmotaxis 47 
Thorndike, Edward 4, 4-5, 
7, 8, 53 
120, 130, 156, 176, 
313, 327, 334 
timber industry, elephants 
187-188 
time (in training) 
commitment 
limitations 157 
aquatics 239 
see also speed of behavioural 
acquisition; temporal 
cognition 
timing of behavioural 
consequences 
56-57 
Tinbergen, N. 35, 36, 167 


tigers 


149 


tool use (animal) 20-21, 
26-27, 193 

birds 236-237 

elephants 193 

primates 20-21, 26—27 

tool use (trainer) 314-315 

tortoises 221, 223, 224 


touch 
injections and trainer 
touching animal 
sensation (tactile 


137 


sensation) 109 
marine mammals 
199, 203 


toys (pool) 283 
see also play 
training (basic references) 
53—67 
active see active training 
aquatic/marine species 
fish 239-242 
mammals 197-201 
behaviours specific to 
134-139 
birds 231-237 
choosing the right method 
53—67 
making an informed 
choice 58-61 
education and see education 
elephants 183-186 
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training (basic references) 
(contd) 
ethical considerations see 
ethics 
husbandryand 143-165 
impact/implications 
on operations and 
missionon 247—334 
on welfare 271-288 
misuse and challenges 
56-58 
passive 234 
primates 211-215 
prioritisation in 63, 
153, 163 
process grounded in safety 
324 
for reintroduction into the 
wild 37, 38, 40, 
289-308 
reptiles 221-225 
trial-and-error learning 5, 
22, 93, 217 
trust (team members) 
between human and animal 
59, 119-120, 125-126, 
137, 160 
birds 232 
orangutans 212 
as top priority 163 
between team members 
146-147, 150 
tufted capuchin monkeys 
(Sapajus apella) 
20-21, 87 
turkey, wild 148 
turkey vulture 265 
Tursiops truncates (bottlenose 
dolphins) 21, 27, 90, 
175, 197, 204, 205 
turtles 23, 85, 227-228 
Twitmyer, Edwin 5 
two-way communication 
124-134 
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UK legislation 214, 321 

ultimate explanations/causes 
(behaviour and 
learning) 35, 337 


ultrasound 161 
cardiac 145 
gorillas 145,161 
unconditioned punishers 54 
unconditioned reinforcers 54 
unconditioned stimuli 6, 337 
unfamiliar people 167, 168, 
170, 171-176, 177, 240 
United Kingdom (UK) 
legislation 214, 321 
United States, legislation 322 
see also North America 
unnatural (non-natural; 
artificial) behaviours 
276-277 
in educational events 
251, 252 
natural vs 250, 251, 252, 
276-277 
unstructured learning 
93, 94 
Ursus americanus (black 
bear) 294 
Ursus arctos (brown bear) 
138, 142, 173 
Ursus maritimus (polar bear) 
28, 198, 280, 323 
USA see North America; 
United States 
uShaka Marine World 
265-266 


250, 


v 

value (perceived by animal) 
56-57 

varanid lizards 291, 300 

Varanus komodoensis 
(Komodo dragon) 
221-222 

variable interval 
(reinforcement 
schedules) 
10, 105, 337 

variable ratio (reinforcement 
schedules) 10, 
105, 337 

ventral clinging by infant 
primates 36 

vervet monkeys 15, 24, 36, 

92, 218 


video presentations 
104-105, 107 
dolphins 204 
vision (programme) 
146, 147 
vision (sight) 69-71 
colour see colour vision 
elephant cognition 
and 191 
event markersand 126-127 
fish 243, 243-244 
informal learning and 
104-105, 107, 108 
marine mammals 199, 
203, 206 
reptiles 228 
visitors (public and staff) 
172-176, 249-269 
attitudes 263 
avoiding 175-176 
changing nature of 
interactions with 
animals 176-177 
disregarding/ignoring 
172-174 
education 176, 249-269 
empowerment seen by 
140-141 
as stimulation source 
see also entertainment; 
performance; 
presentations 
vocalisations 
elephant 191 
imitating 205, 236 
informal learning and 108 
vomeronasal organ 78 
Vulpes lagopus (Arctic 
fox) 40 
vulture, turkey 265 
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Waco Zoo 211 
walking performances 
wallabies, tammar 296 
walruses 26, 153 
watching see observation 
water snakes 40 
Watson, John 6, 7, 122 
weaning 85-86 


254. 


welfare 148-149, 271-288 

environmental enrichment 
and 102 

husbandry and 148-149 

implications of training 
271-288 

monitoring as part of 
training programmes 
284 

primate, positive 
reinforcement and 
211-215 

as priority 63 

science 272—274 

short- vs long-term 282 

visitor education and 
259-260 


Western scrub jays 236 
whales 
baleen 204 
blue 22 
killer 25 
sperm 69 
Whipsnade Zoo 211-212 
whistles 7,57, 126-127, 323 
wild, animals in the 
cognitive abilities 
15-34 
discriminating between 
different kinds of 
people 169-170 
reintroduction see 
reintroduction 
Wolf’s Guenon 128 
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working elephants 187-189 

working memory 314, 337 
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young life 83-85 
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Zalophus californianus 
(California sea lion) 
65, 133, 203, 205, 252 

zebra 3, 19, 86, 146, 152 

ZSL London Zoo (London 
Zoo) 211, 212, 213, 
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